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PREFACE TO THE FIRST EDITION. 


In undertaking to compile the present work, I have had in view 
the difficulty which offieeis m India meet with in obtaining books on 
military and scientific subjects (chiefly from their cost), and when 
obtained the expense incurred in taking them fi om place to place 
With the experience of these difficulties, I conceived the idea of 
preparing a woik which should furnish military men m India with 
information, m a condensed form, on subjects having reference to 
military topics of the present day, and so arranged as to afford a 
leady explanation of such terms as aie most commonly used m mili- 
taiy life 

I 01 igmally intended that this woik should have comprised only 
Aitilleiy terms, but, on re-considei ing the subject, judged it better to 
add others which I thought would be useful , the science of artillery 
involving a widei scope than the bare technical teims of that scientific 
blanch of the service affoid For easy leference, the subjects are 
ai ranged alphabetically, which causes the work to assume the form of 
a Dictionaiy, instead of that originally intended 

The book is necessarily a compilation , indeed, on the subject of 
aitilleiy and other militaiy topics at the present day, what work is not 
so to a gieat extent ? My intention, therefore, has not been so much 
to impart original matter, as to disseminate, m a convenient form, 
information obtained from the best and most trustworthy authorities, 
from whose works I have freely and verbatim extracted, not append- 
ing to each extract the author's name, as these are given m detail at 
the commencement of the book, and it would only involve constant 
repetition and additional letter-press to recapitulate them 

In conclusion, in presenting this volume to the perusal of my 
brother officers, I must beg their lenient criticism on my labors, and 
all shortcomings m the scope and execution of the work, my task 
having been no easy one m a countflj^where it is so difficult to 
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procure information on military subjects Should the object I have 
had in view be attained, I shall feel that some good has been done 
but I shall be equally satisfied if tfie production of this work be* an 
incentive to others, bettei qualified than myself, to undertake the 
same object on a moie enlarged scale The following subjects were 
kindly contributed by the under-mentioned officers — 


Accounts, Public 

Ballistic Pendulum 
Ballistics 

Resistance of the Air 
Blueing 

Bi owning Bairels 
Leathei 

Moulds foi casting Gnus 


{ Captain Leonaid, Auditor of Oid- 
nance Accounts 




Lt -Col 


Maxwell, R A 


Conductor Ford, Oidnanee De- 
pm tment 

Mr Toil, Govt Contiactoi 
Lt -Col Maxwell, R A 


GEY 



PREFACE TO THE SECOND EDITION. 


I have been induced to bung out a second edition of the Dictionary 
of Artillery and other Military and Scientific Terms, in the belief 
that the first has proved useful to military men 

As I stated m the former preface, I had hoped that some one more 
capable would have undertaken the task of enlarging and continuing 
this work, but I am not awaie that any one has done so, 01 that theie 
is any Military Dictionary of a late date in the English language 

The object of the work is to explain to both professional and 
non-professional men the denvation and application of many of the 
military terms now existing, and indeed of some woids which, though 
obsolete, are still m use, and these as briefly as may be, since it 
would be obviously out of place within the limits of a book of this 
kind to attempt anything like an essay on the subjects contained m it 
Many teims consideied supeifluous m the fiist edition have been 
omitted in this, and others added, which it is hoped will make the 
woik more useful 

Compiled in India, and containing Indian teims, not stnctly 
piofessional or scientific, the book has been purposely enlaiged by 
the addition of these, for the information and convenience of officers 
arriving in India for the first time It will be obseived that the 
names of a number of mechanical tools have been given, the use and 
description of which are fully detailed, and are taken from Halt- 
zapffeFs work on Turning These have been added for the assistance 
of officers newly appointed to the manufacturing depaitments of the 
service. 

A few vetennary terms have also been inserted, and the remedies 
for some of the more common complaints to which hoises aie liable ' 
these, cavajry and artillery officers may find useful in the absence of 
a veterinary surgeon 
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DEFACE TO THE SFCONB EDITION. 


In this, as in the first edition, extracts have been freely made from 
all available authors on military and scientific subjects , and these 
aie acknowledged either at the commencement or m the body of the 
work. The transition state of the materiel of the army, especially 
m the artillery branch, renders it difficult to state determinately in all 
cases what may be consideied as fixed patterns, amongst the many 
changes which are constantly taking place , but I have endeavored to 
follow these changes as far as information has been available This 
second edition is now given to the public in as concise a form as pos- 
sible, as a book of ready reference foi the terms in common use 
amongst military men in all blanches of the seivice 

I am indebted to Lieutenant Waterhouse attached to the Suiveyoi- 
General’s Department for the paper on Photozincography 


G E V. 



THE FOLLOWING WORKS HAVE BEEN CONsftiTED AND EXTRACTED 
FROM, IN THE COMPILATION OF THIS DICTIONARY - 

Aide Memoire to the Military Sciences 

Ammunition, Treatise on, by Captains Majcndie and Orde Browne, R A 
Army Equipments, Parts 1, 2, 3 and 4 Published by order of War Cilice 
Artillerist’s Manual, by Ma^or Griffiths, Parts 1 and 2 
Artillery, Dictionary of, by General Cattv 
„ Exercise, Field 

„ Institution Papers, Royal, published at Woolwich 
„ Lectures on, by Ma]ors Owen and Dames, R.A 
„ Modern, by Lieut -Col Owen, Ii A 
„ Treatise on, by Lieut -Col (now General) Boxer, R A 
, „ published at Bombay 

„ „ by Decker 

Astronomical Atlas by Milner 
Baker’s Elements of Mechanism 
Balfour’s Cyclopaedia of India 

Biande and Cox’s Dictionaiy of Science and Liter ituie, 1867 

Bourne on the Steam Engine 

Cape’s Mathematics 

Cavalry Manual, by Colonel Ainslit 

Change of Materiel, by War Office 

Chemistry as applied to the Arts and Manufactures, b\ Dr Sheridan Muspritt 
„ Handbook of, by Abel and Bloxam 
„ Manual of, by Dr O’Shauglmessy 
Compilation of Standing General Orders 
Construction of Dwelling- houses 
Defence of Military Outposts, by Captain Jebb, R E 
Dictionary, Naval and Military, by Col Burns, late R A 
„ of Terms of Art, b} Weale 
„ of Arts and Sciences, by E Francis, fls 
„ of the English Language, by Johnson 
„ „ „ „ b> Webster 

„ „ „ „ by Hyde Clarke, ll d 

„ „ „ „ by Smart 

„ of Military Science, bv Lieut E. J A Campbell 
„ Military and Naval, by James 

„ Philosophical, by Hutton 

Elementary Mechanics, by Goodwin. 

Field Exercise and Evolutions of the Army, for 1870 
„ Fortification, by Macaulay 
Fortification, by Major Straith 
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LIST OF WORKS CONSULTED 


Gunnery, by Hyde, 

„ Naval, by the late Sir H Douglas 
„ by Lieut Simpson JC S Navy 
Gunpowder, by Majors Baacreley, Anderson, and Goodenough, R A 
Haltzapffel’s Turning and Mechanical Manipulation 
Handbook for Field Service, by General Lefroy, R A 
„ „ of Natural Philosophy by Lardner 

„ ,, of the Mechanical Arts, by R, Scott Burns 

Heather on Mathematical Instruments 

Indian and Burman Timbers, by Conductor Skinner, Gun-carriage Department, M alias 

Instruction in Military Engineering, Volume I, of 1870 

Manual of Military Law, by Colonel Pipon and J Collier, Esq 

Mayhew on the Horse 

Mechanic’s Magazine 

Military Exammation, by Col Sir J Alexander, Kt 

„ Resources of Prussia and France, by Cliesney and Reeve 
Motion of Projectiles, by Lieut -Col Owen, R A 
Queen’s Regulations and Orders for the Army 

Report on Phosphoric Bronze as applied to Artillery, by Colonel II Maxwell, R \ 

Small’s Veterinary Tablet 

Steam Engine, by Robert Scott Burns 

Theory of War, by Colonel Macdougall 

Tomlinson’s Cyclopedia of Useful Arts and Manufactures 

Vocabulary of Military and Marine Terms, by Sir A Alison, Bart 



ABBREVIATIONS 


B L 

Breech-Loadei 

F G 

Fine Grain 

L G 

Large Gram 

M L 

Muzzle-loader 

MLR 

Muzzle-loading Rifled 

NCO 

Non-Comnmsioned Officer 

R F G 

Rifle h me Gram 

R L G 

„ Large Gram 

S B 

Smooth Bore 

N P 

New Pattern 

R P 

Royal „ 


[Note —Where French terms occur m the black typo throughout the work, the accentuating 
marks have been unavoidably dispensed with ] 
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ABA 


Abandon — To retire suddenly 
from a place, fortified or otherwise, thus 
leaving it and the inhabitants to the 
mercy of the enemy Hence the 
saying, to abandon a fortress, siege, 
&c 

Abatif^Lines of felled trees of 
a considerable size, their stems strong* 
ly bound together and secured to the 
ground by a crotchet picket , the larger 
branches being spread towards the 
enemy and interlaced as much as pos- 
sible, the smaller being cut away, and 
the boughs well pointed Abatis should 
be so placed as not to be exposed to the 
fire of Artillery, In mtrenchments, 
they are usually placed in an upright 
position against the counterscarp, or 
at the foot of the glacis, the plane of 
which is broken so as to permit of 
their being laid out of the enemy’s 
sight, and at the same time not to inter- 
fere with the musketry fire from the 
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ACA 


parapet in their rear An excellent 
mode of blocking up a road Is to 
place an Abatis across it, and when 
the branches are well and properly 
placed, and interwoven one within 
the other, the disentangling of them 
is extremely difficult An Abatis 
should not be planted out of musketry 
range , for this and all other obstacles 
are to break up the order of the ene- 
my’s advance, to impede and to keep 
him under musketry fire 
Trees cut half through form insur- 
mountable obstacles this kind of 
Abatis is called an Entanglement 
About— A well-known word on the 
drill ground, and nearly the first word 
with which the recruit becomes familiar 
It expresses the movement of a soldier 
or body of troops when ordered to face 
in the direction required, 
AoaAemy— Takes its name from 
a yillfl situated about ft mile from the 
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city of Athens, where Plato and his 
followers assembled for conversing on 
philosophical subjects , and hence they 
acquired the name of Academics The 
term Academy is frequently used now 
for a regular society or company of 
learned men, associated together for the 
cultivation and improvement of the 
Arts and Sciences In England there 
are several institutions termed acade- 
mies for the promotion of the Arts 
The Military Academy at Woolwich, 
for the instruction of the Artillery 
and Engineers of the Army, was insti- 
tuted by George II 

Accelerated Motion — Is 
when a body continually increases its 
motion over successive portions of space 
in equal times It is called Retarded 
Motion when the spaces described con- 
tinually decrease 

Accelerating 1 Force— Force 
considered only with reference to velo- 
city generated, and not with reference to 
the mass moved Accelerating Force , 
if uniform, is measured by the velo- 
city generated m a unit of time , if 
variable, by the velocity which would 
be generated in a unit of time if the 
force were continued constant during 
that unit 

Accessible— A position, fortifi- 
ed or otherwise, capable of approach by 
laud or water,—* e , it may be entered 
on those sides 

Accounts, Public— Form the 
systematic record of State Expenditure 
The accounts kept should exhibit, me- 
fho&icaWy, under propel beads, all re- 
ceipts and disbursements of public 
money, stores, &c To secure efficiency 
in these matters, accounts should be 
promptly rendered in the simplest and 
most correct manner 

The Indian Ordnance Accounts are 
framed in this manner, and afford in- 
formation on all points connected with 


Debits and Credits Debits and Cre- 
dits are abstracted under each head of 
service for which supplies of stores are 
given from Ordnance Magazines, or 
received into them 

The following books should be kept 
up with this view m Arsenals and Ma- 
gazines 

1 Day Book 

2 Abstracts and Journals 

3 Ledgers 

4 Work Reports, or out-turns, of 
Manufactories, with their vouchers, 
viz 

1 Indents 

2 Receipts 

3 Survey Reports 

4 Invoices 

5 Direct authority of Govern- 
ment 

The Day-Book forms the foundation 
of the other accounts, and should ex- 
hibit, therefore, every transaction of a 
Department m the clearest manner, viz 

Head of Service 

Date of Transaction 

Party concerned, Fame, Rank, &c. 

Rate of Articles 

Value of Articles 

When this is done correctly, there is 
no difficulty whatever with the most 
voluminous accounts 

Probable expenditure is ascertained 
by Budget Estimates, framed by heads 
of Departments from the subsidiary 
Estimates of Executive Officers, calcu- 
lated from previous expenditure of 
a like nature, and from a know- 
ledge of any excess or diminution in 
expenditure that may probably take 
place during the year estimated for At 
the end of six months, actual results 
are reviewed with the estimates, and 
additions or reductions made as may 
be necessary. 

To ascertain actual results, they 
should be tabulated under the minor 
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heads of the Budget at the close of 
every week, keeping the expenditure 
of the year estimated for distinct 
from arrears of former years These 
tabulations aie readily made from Day 
and Bill Books, and when posted re- 
gularly, form a trustworthy guide for offi- 
cers whose province it is to contiastand 
check the expenditure of the year, &c 

Accoutrements— Signify the 
belts, pouches, &c , ot a soldier Those 
in use in the British Army are made, 
for the most part, of u buff ” leather 
It is laid down in the Queen’s Regu- 
lations, that every article of regimental 
accoutrements and appointments is to 
be marked with the number or appella- 
tion of the regiment to which it be- 
longs The marks are to be carefully 
and legibly placed on the inside of the 
belts, pouches, and si mgs 

Achromatic — Without colour 
In optics, au arrangement of lenses to 
obviate aberrations and colours 

Acid, Nitric (No •) —Found in 
combination with potassa, soda, hire 
and magnesia , also in the pools and 
springs m the neighbouihood of popu- 
lous towns, and in ram water after 
thunder storms , hut it has never been 
found in a separate state Nitric acid 
is commonly prepared from sulphuric 
acid (oil of vitriol) and nitre, by distil- 
lation There are also othei processes 
pursued in preparing nitric acid 
The impure nitric acid of commerce 
is known by the name of “aqua 
fortis ” 

Nitric acid is one of the ingredients 
used in browning arms, and also in the 
preparation of fulminate of mercury 
It is also used, m combination with 
sulphuric acid, m the preparation of 
gun-cotton, and, m solution, as a bath 
for galvanic batteries It is a power- 
ful oxidizer, and acts strongly on me- 
dals A few drops poured into the 


vent of a spiked gun will facilitate 
the operation of extracting the sj *xe 
Nitric acid when received ffom the 
chemist should not be of less specific 
gravity than 1 450 or l 400 For per- 
cussion cap purposes it is diluted down 
to 1 350 , it should not, however, be 
received except at the above-named 
specific gravity 

To test nitric acid, dilute half an 
ounce of it in a quarter of au ounce 
of distilled water, then pour in, say, 
six or seven drops of nitrate of 
barytes ; should it retain its colour, it 
indicates that it is free from muriatic 
acid As nitric acid also contains 
sulphuric acid, pour in a few drops of 
nitrate of silver, when, should it re* 
main colourless, it is free from the 
above-mentioned acid 

Acid, Sulphuric (SO,)— One 
of the most important acids known In 
Southern India it has been prepared 
for many centuries Dr O’Shaugh- 
nessy thus describes its value — “ It 
would be impossible to exaggerate 
the nnportanco of this acid, whether we 
consider it with reference to abstract 
science, to the condition of our manu- 
factures,. or the purposes of medicine. 
By the assistance of this acid we pre- 
pare almost all the others , for in- 
stance, the nitnc, muriatic, tartaric, 
citric, &c We owe to it the cheapest 
mode of obtaining artificial soda, chlo- 
rine, and its bleaching components It 
is essential to the processes of the 
dyer In fact, from the time that sul- 
phuric acid was first prepared at a 
cheap price m Europe, may be dated 
the commencement of her greatness m 
all chemical manufactures ” The pro- 
cess pursued in the preparation of sul- 
phuric acid will be found in all chemi- 
cal works 

Sulphuric acid, m a diluted state^ is 
made use of in percussion cap fac* 
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toms, the sheets of copper being steep- 
ed in a eolation of it, to free them from 
aatide of copper. It is also used m 
the preparation of gun-cotton 

Acids — Form a very numerous and 
important class of bodies m chemistry 
The common idea of an acid is a solu- 
ble substance possessing the property 
of sourness The chemist, however, 
disregards this property, and considers 
all those substances to be acids which 
impart a red colour to blue litmus pa- 
per, and form stable, neutral, and crys- 
tallizable compounds with bases, such 
as alkalies and earths, or metals or 
their oxides 

Action*- An engagement or battle 
between opposing forces, or some me- 
morable act done by an officer, soldier, 
or detachment The term is commonly 
used m artillery when guns are brought 
into, or change position, with the view 
of attacking an opposing object 

Acts of Hostility— Proceed- 
ings of a diplomatic, commercial, or 
military character, involving a state of 
war between two or more nations This 
was recently exemplified in the alter- 
cation between Count Benedetti, the 
French ambassador, at the Court of 
Berlin, and the King of Prussia at the 
Kursaul of Ems. This is an instance 
of the first named act of hostility 
The second is shown m the case of the 
embargo laid on British shipping by the 
first Napoleon after the peaoe of Amiens 
in 3803 The third consists m the in- 
vasion of a friendly territory or firing 
on armed vessels of a friendly nation 
A farther act of hostility of a civil 
character is the forcible detention of 
the subjects of a friendly nation, which 
Is exemplified m the seizing of non- 
belligerent British subjects residing m 
France in 1803 

Adapter —A gun-metal bonche, 
used when shells are fired with fazes 


which are not adapted to the fuze-hole* 
The pattern adapter now in use is 
known as the 44 general service adapt* 
er.” Up to the year 1867 all shells 
for the larger nfied ordnance down 
to the 40-Pr L S and the 20-Pr. S S. 
common shell, were made with the 
Moorsom or naval fuze-hole Since 
then all new shells have been tapped 
with — what is termed — the general 
service fuze-hole, and Bhells already in 
the service which do not fit this hole are 
to receive the general service adapter. 
The shape of the inside of the adapt- 
er is conical, the ontside cylindrical 
Adjutant— An officer appointed 
to each regiment in the service, to 
assist the commanding officor in ' the 
execution of all the details of regi- 
mental duty and discipline 
An adjutant is appointed to each 
brigade of artillery, also to divisions 
of artillery of two or more batteries 
detached from their head-quarters. 
The duties of an artillery bngado ad- 
jutant m India are, to a great ex- 
tent, confined to his office, as the 
several batteries composing his brigade 
are often-times stationed far from 
their head-quarters In his office 
are kept the records of the brigade ; 
from it he circulates to detached bat- 
teries all orders received from the com- 
manding officer and higher authority, 
as well as regimental orders. He 
prepares correspondence on questions 
relating to the claims, services, enlist- 
ment, discharges, &c , of the men of 
the brigade, and when acting as the 
staff officer of the R. A m the division, 
he has to prepare all local returns 
which are submitted to the general 
officer commanding He has, besides, 
to attend to the usual duties of the 
guards, prisoners, courts-martial, 8cc 
As regards drill, commanding officers 
of batteries work their own drills inde- 
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pendently, and recruits are trained at 
Woolwich The adjutant is responsible 
to the commanding officer for the state 
of exactness with which the regimental 
books are kept, and for the correctness 
of the duty rosters He is to give his 
attention to every thing appertaining 
to the discipline of his brigade, bring- 
ing to the notice of the commanding 
officer any irregularity or deviation 
from the established rules and regula- 
tions In fact, nothing should escape 
his attention and observation 
Adjutant-General.— The se- 
nior staff officer of the Army in times 
of peaco, through whom all orders from 
the Commander-in-Chief emanate, and 
to whom all reports are sent for his in- 
formation The duties of the Adjutant- 
General relate to the general discipline 
of the Army On a campaign, he re- 
gulates the daily duties of the force, 
and during a siege, details the working 
parties on the requisition of the Com- 
manding Engineer All correspond- 
ence, which has for its object the ar- 
mament of fortresses, battenes, and the 
arming of troops, passes through him 
He keeps an exact state of each divi- 
sion and brigade, with a roll of the ge- 
neral and field officers, he distributes 
the Orders of the Day to the se\ eral 
Assistant Adjutants-General of divi- 
sions, and informs them of e>ery detail 
which may concern them 

Advanced Chains— In a siege 
carriage, are attached to the bolster and 
splinter bar inside the iron stays 

Advanced Guard— A detach- 
ment of troops composed of the three 
arms, and which always precedes the 
march of the mam body of an army In 
the Queen's Regulations, it is directed 
that on a single regiment commencing 
its march, an advance guard is always 
to be formed. 

Advanced Feats — Positions 


taken up by a force in advance of the 
main body of an army, and m stL.n a 
situation that they shall be within easy 
communication of it, and of one 
another ; but the distance depends 
greatly on the nature of the country, 
The object of advanced posts is to pre- 
vent a sudden rush of the enemy upon 
the mam body, and to give it time to 
turn out this being afforded, the ad- 
vanced posts fall back on their supports, 
and join the mam body 

Advancement — In a military 
sense, signifies honor, promotion from 
a lower to a higher grade, or prefer- 
ment, in an army, regiment, or com- 
pany 

Adze, Carpenter— A tool hav- 
ing a slightly curved blade, and its edge 
at right angles to the handle , used 
for paring a very large or nearly hori- 
zontal surface 

Adze, Cooper— Isa small hand 
instrument for cutting the borders of 
banels to an equal size or measure- 
ment 

Adze, Indian, or Bassoo- 

lab. — Is a small adze, which, in place 
of being circular like the European 
adze, is formed at a direct -angle of 
about 45 or 50 degrees , its handle is 
very short, and it is used with great 
precision by the nearly exclusive motion 
of the elbow-jomt 

Aeen — ( Termmaha glabra) — A 
tree which grows in the Madras Presi- 
dency at Coimbatore It is very hard, 
heavy, and durable under water It is 
said to be found in all the teak forests 
of India and Burmah A cubic foot 
of unseasoned wood weighs from 70 
to 73 lbs It is used in the Bombay 
Gun-Camage Agency for shafts, hand- 
spikes, and yokes 

Affair — In a military sense, means 
any minor action or engagement 

Affidavit— In military law, im- 



plies an oath in writing, sworn before 
a person duly authorized to administer 
it 

Affinity— In chemistry, the force 
which causes particles of dissimilar 
kinds of matter to combine together, 
so as to form new matter 

Affirmation— Is a solemn de- 
claration made before a Court of Jus- 
tice or Court-Martial by those who, 
from different views of religion, are 
considered incompetent, or are unwil- 
ling, to give eudence on oath, as 
ruled in our several Courts Formerly, 
no evidence could be given except 
upon oath, but the privilege of making 
solemn affirmations, instead of swear 
ing on the Bible, has been extended to 
Quakers, Moravians, and Separatists, 
in all cases , and to persons alleging 
conscientious motives m civil proceed- 
ings. 

Bofore Natnc Courts-Martial in 
India, evidence is given on solemn 
affirmation 

Agent — A deputy a person em- 
plojcd to transact the business of 
another In India, the term is applied 
to cei tain high officers of the State, to 
whom are committed by the Viceroy 
political powers xu dealing with a 
foreign State The term is also used 
in a military sense, by the Go\ eminent 
of India, a substitute for Superin- 
tendent,— Much as Agent for Gun- 
powder , Agent for Gun -Carnages 
The term, however, of Superintendent 
would be more appropriate 

Aide-de-C amp — An officer ap- 
pointed to attend a Geneial Officer in 
the field, or in garrison He receives 
and carries the ordeis required This 
is a post of great importance duiing 
a campaign, and only officers of intelli- 
gence and smartness should be appoint- 
ed It is stated by Marshal de Puy- 
segur that the loss of a battle was occa- 


sioned by the incapacity of an Aide- 
de-camp. 

Aides-de-camp are also attached to 
the Sovereign, and to Governors of Pro- 
vinces, in the former case, the appoint- 
ment carries with it the rank of Colo- 
nel m the Army, and, under certain cir- 
cumstances, is a paid position 

Aim— In drill or action, bringing 
the musket or piece of ordnance to its 
proper line of direction with the object 
intended to be struck 

Air Gun — A pneumatic machine 
for propelling bullets, which, by its 
peculiar formation, admits of the air 
being compressed or condensed within 
it, in a strong metal ball, furnished 
with a small hole and a valve opening 
inwards This ball is screwed to a 
barrel containing a bullet, when, upon 
turning a cock and opening a commu- 
nication between the condensed air and 
the bullet, the latter will be projected 
forward with a greater or less velocity 
according to the state of the conden- 
sation and the weight of the bullet 

Air Pump— Is a machine con- 
structed for exhausting the air from a 
closed vessel, which is called a receiver 
It consists of a glass-receiver, and a 
pipe connecting it with two barrels by 
means of two valves, which open up- 
wards In these barrels are two air- 
tight pistons, also furnished with 
valves opening upwards, which are 
■worked up and down by means of a 
rack and wheel The principle of the air 
pump is as follows — The pistons work 
up and down alternately, one ascending 
as the other descends The piston 
rising from the bottom of the cylinder 
causes a partial vacuum, and the elastic 
force of the air m the receiver pressing 
on the valve, opens it and: fills the 
cylinder. On the descent of the pis- 
ton, the valve m the pipe leading to 
the receiver closes by the pressure of 
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air on it, and the valve m the piston 
opens from the same cause, until all 
the air in the cylinder is expelled A 
succession of strokes in this way rari- 
ties the air in the receiver, until the 
elastic force of all that remains is 
insufficient to open the valves, when 
the action of the pump ceases 
Air, resistance of — More 
especially with reference to projectiles, 
is of the^highesfc importance in the 
science of Ballistics The resistance 
increases in a high ratio with the velo 
city Without this resistance a musket 
ball would, at an angle of 25°, be thrown 
seventeen times further than with it 
Hnttqp’s experiments led him to be- 
lieve that the resistance of the air 
increased a little more rapidly than the 
square of the velocity The French 
experiments have led to an expiession 
involving the square and the cube of 
the velocity It is of the following 
form for spherical projectiles 


This is calculated from the for- 
mulae 

c_i- 

C “ *9 AjtR* 
in which g t A, th R, are the same as 
before , P, weight of projectile m 
lbs , 1), the density of the projectile, 
and A, its appropriate value, accord- 
ing as the projectile is spherical or 
elongated The co-efficient C is 
one of the data required m finding 
the multipliers B (a point), D, &c , 
used in the formulae for the trajectory 
m the air 

Colonel Majefsky, of the Russian 
Artillery, has proposed a formula in- 
volving the square and the fourth power 
of the velocity, which is said to give 
results even closer to practice than the 
French formulae above detailed 

The following short table, calculated 
by the formulae, will give a notion of 
the amount of the resistance of the air 



p = 0 0005213 ttTiv* 

( i 4., — L - A-j— 

\ ' 1426 4 / 534 3 

in which p represents the resistance of 
the air m pounds weight , the ratio 
of the circumference to the diameter , 
R, the diameter of the projectiles m 
feet , v, the velocity in feet per second, 
and the density of the air at the time 
of observation For ordinary pur- 

poses - may be taken as unity 

For elongated projectiles, the co-effi- 
cient 0 0005213 = A is replaced by 
0*0003475 , but in some instances the 
former co-efficient has been found to 
be the most correct even for elongated 
projectiles 

The resistance of the air gives nse 
to a ballistic co-efficient C, peculiar to 
each projectile 
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On examining the above, it appears 
that the resistance decreases very rapid- 
ly with the velocity. 
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In effect, at a velocity of 800 feet, 
the resistance is less than one-fifth of 
that corresponding to the double velo- 
city of 1,600 feet. Comparatively to 
the 24-Pr round shot, the resistance to 
the 12-Pr , f one half its weight, is only 
about two-thirds of the former , that 
to the musket bullet, weighing ^th 
of the same round shot, is but the 68th 
part The 10-m common shell, weigh- 
ing nearly four times as much, meets 
with a resistance which is only three 
times that of the 24-Pr , despite the 
inferiority of its density 

At a velocity of ],600 feet per 
Becond, the resistance opposed to the 
24-Pr shot is 479 lbs , or twenty times 
its own weight , at a much smaller 
velocity of 600 feet per second, the 
resistance to projectiles is still in pro- 
portion to their weight , thus, nearly 
double for the 24-Pr , more than double 
for the 12-Pr , nearly ten times for the 
musket bullet, and nearly half as great 
again for the 10-m shell 

Alarm o-un — Formerly, three 
guns were placed m front of a camp, 
100 paces from the artillery posts, 
ready to be fired, as an alarm to the 
troops, in case of a sudden attack by 
the enemy 

Alarm-Post— A place told off 
on the arrival of a force into a new 
quarter, camp, or bivouac, where the 
men are to repair m case of auy sud- 
den alarm by day or night The pa- 
rade is generally looked upon as the 
alarm post , officers and men should 
proceed there ready armed, on the alarm 
being sounded , but if, in the case of a 
battery, the alarm shonld be " to horse,” 
all must form mounted, and fully ac- 
coutred as for a march It is ordered 
in the Queen’s Regulation that al- 
though a regiment or a division may 
remain for a single night only m a 
quarter, yet an alarm-post is mva- 
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riably to be established, and the non- 
commissioned officers and men are to 
be made acquainted with it 

Alarms, Palae— Are stratagems 
of war frequently made use of to ha- 
rass an enemy by keeping him perpe- 
tually under arms A vigilant officer 
will occasionally make a false alarm to 
try if his guard are on the alert A 
fearful or negligent sentinel will create 
one by false reports 

Alcohol— A term of Arabic ori- 
gin, implying the pure spirit obtained 
by distillation from all liquids which 
have suffered the vinous fermentation. 
Alcohol is transparent colourless, and 
inflammable It unites easily with re- 
sins, camphor, antimony and volatile 
oils It is known as “ spirits of wine. * 
Its specific gravity on becoming abso- 
lute alcohol is from 796 to 800, and 
it boils at 176°, It is used in the 
preparation of laboratory stores, such 
as fulminate of mercury, quick-match, 
and as a shell-lac to form varnish for 
percussion caps, &c 

Alder ( Rhamnus Frangula) — A 
tree, the charcoal of which is made 
use of in England for gunpowder. 
The common alder seldom exceeds 
forty feet in height, and is very durable 
under water, 

Alert— An expression used to put 
soldiers on their guard, and to keep them 
vigilant It is likewise used by a post 
which may be attacked in the night, to 
give notice to the one that is destined 
to support it , and by a sentinel to give 
warning when any part of the enemjr 
is approaching Thus, ft we have had 
an alert ” is a military phrase, 

Alg'ebra— Literal arithmetic, or 
the science by which quantity and the 
operations of quantity are expressed 
by conventional symbols, 

Allan - Generally speaking, implies 
a person bom m a foreign country, not 
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within the Queen’s dominions, m eon- 
tra-distmction to a denizen, or natural- 
bom subject But if the father were a 
natural-bom subject, then the offspring 
would be so to all intents and purposes 
All? nment— In military exer- 
cise, is the imaginary straight line that 
lies between any two given points, on 
which a line may be formed ; or the 
pivot flanks of a column dressed 
Alkali — A soluble body, with a 
hot caustic taste, which possesse%|he 
power of destroying or neutralizing 
acidity The term is derived from the 
^Arabic article, al and kali, the Arabic 
name of a plant, from the ashes of which 
one of the most important alkalies 
(potf&h) is obtained 
Allegiance — The obedience 
which every subject owes to his lawful 
sovereign or country This allegiance 
is binding on a British subject wher- 
ever he may go, and by no act of his 
own can he throw it off There is also 
a temporary allegiance which a foreign- 
er owes to the sovereign within whose 
territories he resides 

Alloy— The combination of one 
metal with another, except when 
mercury enters into the compound, 
which is then known as an amalgam 
The following constitute the allojs 
of various metals 

Bronze gun-metal, 90 5 copper and 
9 5 tin 

Bell-metal, 3 copper and 1 tin 
Fine Brass, 2 copper and 1 tin 
Sheet Brass, 3 copper and 1 zinc 
Fine Solder, 2 tin and 1 lead 
Coarse Tinner’s Solder, 1 tin and 
2 lead 

Plumber’s Solder, 1 tin and 1 lead 
Pewter Solder, 4 zinc and 1 lead 
The following alloy, which expands 
m coating, is useful for filling small 
cavities m cast-iron 

9 lead, 2 antimony, 1 bismuth. 


Altitude— In astronomy, the alti- 
tude of an object is its perpendicular 
distance from the ground or the p’-ne 
of the horizon. f 

Alum— A doable salt of great use 
in the Arts, especially to dyers, as well 
as to chemists and artists A solution 
of alum has an acid re-action, and a 
sweetish astringent taste The con- 
stituents of alum are sulphuric acid, 
alumina, an alkali, and water. The 
alkali may be potash, soda, or ammonia. 
Hence there are three distinct kinds of 
alum, depending on the alkali employed. 
Potash alum is the kind most m 
use 

Ambulanoe— A conveyance for 
the sick of a regiment, and introduced 
into India a few years ago It is not 
intended that it should supersede the 
light and easy stretcher, termed a dkoolie, 
which is carried on the shoulders of 
natives, and which has hitherto formed 
the best conveyance for the sick and 
wounded on the field of battle, or in 
time of illness Ambulances answer 
very well for made roads, but across 
country they are anything bnt easy, 
and difficult to move They are so 
far convenient that they carry all the 
appliances for field surgery 
Ambuscade — A snare set for 
the enemy, either to surprise him when 
marching without precaution , or by 
posting yourself advantageously and 
drawing him on by different stratagems, 
to attack him with superior force 
Ambush— A detachment of troops 
placed in concealment for the purpose 
of surprising and attacking an enemy. 

Ammunition— This term is ap- 
plied not only to the charges of powder 
for ordnance and small arms, but it 
also includes ail kinds of projectiles 
used m the service, and the various 
appliances for igniting the charges, &c. 
Amnesty— An act of oblivion, or 

B 
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forgiveness of past offences Usually 
an act of amnesty is meant to compre- 
hend a number of individuals guilty 
of offences of a political nature, as re- 
bellion, &c 

1 Amplitude— In gunnery, the 
range of the shot, or the horizontal 
right line which measures the distance 
it has passed 

Analysis— In chemistrv, implies 
the resolution of compound bodies into 
their components, and is distingmshcd 
as proximate or ultimate analysis, ac- 
eoiding as the substance under exami- 
nation is resolved into its proximate 
constituents, or into its elements In 
mathematics, analysis, or the analytic 
method, assumes the trutli of the pro- 
position to be proved, and then reasons 
backward until it arrives at somo 
known truth Analysis is the revciso 
of synthesis, and therefore when any 
truth has been investigated by the 
analytic method, the proposition may 
ho proved directly by inverting the 
process 

Anchor— An iron instrument com- 
posed of a long shank, having a ring 
at one end, to which the cable is fas t- 
oned, and at the other branching out 
mto two arms or flukes, tending up- 
wards with hooks or edges on each 
Side, its use is to moor transports, 
boats, and rafts It is also a good hold 
for a capstan 

Anemometer— An instrument 
for measunug the force oi velocity of 
the wind The most common form of 
anemometers is that by Dr Whew ell 
tmdN S Osier 

Aneroid— A form of barometer 
invented by M Visti, of Paris Its 
iction depends on the effect produced 
»y the pressure of the atmosphere on a 
uetallic base, which has been exhaust- 
ed of air, and then hermeticallv sealed 
in index, traversing on a dial, records 


the changes m the weight or pressure 
of the an on a given surface 

Angle, Acute — Is that which is 
less than a right angle 
Angle of Clearance — In 
gunnery, is the angle of elevation, 
obtained when the toj s of the tangent 
scale and dispart sight, and the notch 
on the muzzle, are m line 

Angle, Dead— In fortification, 
any angle of a woik, the ground before 
which is undefended by a flank fire, 
Angle of Departure — In 
guiincrv, the actual angle which the 
shot’s path on leaving the muzzle of a 
gun makes with the true horizon Tins, 
when thcic is windage, may differ sen- 
sibly from the angle of inclination \ and 
appears also to do so m the lighter rifled 
guns, where the shots are observed to 
rise, from the muzzle being slightly 
thrown up 

Angle of Depression — In 

gunnery, the angle given to a piece of 
ordnance when laid under metal, or at 
an angle below the horizon 
Angle of Descent— In gun- 
nery , the angle whi< li the tangent to the 
trajectory makes with the horizon at 
the height of the crest of the parapet, 
or other object to be cleared It is 
rather less than the tenmnal angle. 

Angle of elevation — In 
gunnery', the angle between the axis of 
the gun and the visual line from the 
sight on the tangent scale to the object 
It has no reference to the horizon or to 
any natural level 

Angie, Flanked— In fortifica- 
tion, the angle formed by the flank of 
the bastion and curtain 

Angle of Znoidenoe — In 

gunnery, the angle which the tangent to 
the trajectory makes with the actual 1 
surface struck at the point of descent 

Angle of inclination — In 

gunnery, the angle which the axis of the 
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guft forma with the true horison, or the 
angle shown by a correct spirit-level 
This is, conseqnently, the angle record- 
ed when gone are laid by the quadrant 
Angie, Obtuse— Is that which 
is greater than a right angle 
Angle, Right— Is that which 
is made by one line perpendicular to 
another , it is always 90°, or the qua- 
drant of a circle 

Angle, Salient — In fortifica- 
tion, the angle formed by two lines of 
works meeting and pointing towards 
the country 

Angle, Shoulder— In fortifi- 
cation, the angle formed by the face 
and flank of a bastion 
Angle, Terminal— In gunnery, 
the angle which a tangent to the trajec- 
tory forms with the horizontal plane at 
the point of descent 
Angle of Traotlon — In 
draught, the angle which the plane of 
the traces makes with the road on which 
the carriage is moving Artillery car- 
nages having sometimes to move over 
the worst description of roads, the 
angle of traction must be slightly in- 
clined upwards, as the vertical com- 
ponent of the pull will then assist the 
the wheels to surmount obstacles , the 
weight being transferred to the shoul- 
ders of the horse, increases the pres- 
sure of his feet upon the ground and 
gives him a firmer hold, thus enabling 
him to exert with ease a stronger pull, 
while the resistance against which he 
contends is at the same time dimi- 
nished 

Angular Velocity — Is the 

velocity of a body rotating round a 
fixed point, and is measured by the 
circular arc described by any point of 
the body at some unit of radial dis- 
tance, usually one foot from the axis 
of rotation The velocity of any par- 
ticular point of a rotatory body may 


be found by multiplying its angular 
velocity by the radial distance of the 
point from the axis of rotation j and 
vi ct versd, the angular velocity may 
be found by dividing the velocity of 
any known point by its radial dis- 
tance 

Anna— *An Indian term, express- 
ing the sixteenth part of a rupee , gene- 
rally, m India, applicable to the six- 
teenth part of anything 

Annals — A species of military 
history, wherein events are related m 
the chronological order in which they 
happened They differ from a perfect 
history in being merely a relation of 
what passes every year, as a journal is 
of what passes every day 

Annamally — The name of a 
forest in the southern part of India, 
which yields good teak timber, which 
is made use of for ordnance purposes 
m the Madras Presidency 

Annealing — Ib the process em- 
ployed for softening certain malleable 
metals, which, under the action of the 
hammer or of the roller, have gradu- 
ally increased in hardness, elasticity, 
and in density, from the close approxi- 
mation of their particles Articles of 
iron and steel are sometimes annealed 
by piling them m an open fire and 
raising them slowly to a red heat , 
they are then left to cool gradually 
This method is injurious, on account 
of the oxide which forms on the sur- 
face, thereby depriving the steel of a 
portion of its carbon Articles of 
iron and steel ought to be annealed m 
close vessels, and covered up with ashes 
or clean sand, and, after arriving at 
a red heat, should be allowed to cool 
without letting m the air In anneal- 
ing articles of iron or steel, they lose 
their brittle character, so that they can 
be bent without breaking The oppo- 
site effect takes place in annealing cop- 
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per, which becomes brittle and hard 
Annealing has the property of im- 
parting to axle-trees, after being much 
m use, renewed durability, and also 
of restoring iron, when crystallised, 
to its fibrous state 

Anthracite Coal— A non-bi- 
t ominous coal containing from 80 to 
90 per cent of carbon South Wales 
abounds in it This coal is extensive- 
ly used in smelting forges, and for 
steam engines, where freedom of smoke 
is required In gunpowder factories, 
on this account, it is commonly used 
either alone or mixed with bituminous 
coal 

Antl-Oorrosion— A paint used 
in coating ordnance , it has been super- 
seded by Pulford’s magnetic paint 

Antimony— A metal of a grey 
or leaden colour, and very brittle It 
is found m mines with galena , or the 
sulphuret of lead, from which it is 
easily distinguished , the autimony oc- 
curring in fine streaky fibrous crystal- 
line masses of a radiated texture, 
whereas sulphuret of lead is of a 
smooth, shiny, laminated nature It is 
found in Cornwall, France, Spain, 
Borneo, Nepal, the Straits, and Siam, 
aud is commonly associated with iron, 
zinc, quartz, silver, sulphate of 
baryta, and carbonate of zinc It 
fuses at about 800° Faht , and volatil- 
izes very perceptibly at a somewhat 
higher temperature It is one of the 
ingredients used in the detonating 
composition of friction tubes, aud stars 
for signal rockets When mixed with 
lead, it has the property of hardening 
bullets Sulphide of antimony en- 
ters into those compositions employed 
to give a strong light It is particu- 
larly well suited for that purpose, for 
being decomposed at a comparatively 
low temperature, the metal is set free 
and disseminated through the flame 
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in a state of incandescence, causing 
the intensity of the light to be consi- 
derable , moreover, the heated particles 
coming m contact with the atmo- 
sphere, are thereby oxidised, forming 
a white smoke which is very favour- 
able to the reflection of light. 

Anvily Smith’*— Is a block of 
iron, having a rectangular-shaped face 
It is used by blacksmiths in the 
process of hammering malleable me- 
tals Anvils are sometimes made of 
cast-iron, but when required to be very 
hard or bright, they arc made of 
wrought-iron and faced with steel 
The parts of an anvil are, the edge, 
face, pane or steel-cap, foot, and stock 
Anvils have usually a conical end, 
which is used for turning pieces of 
iron into a circular form The smith’s 
anvil is generally placed on a loose 
wooden block, but the more firmly the 
anvil is connected with the earth, the 
more effective will be the blow of the 
hammer 

Anvils, Tinman’s — Are of 

several kinds, known as stakes and 
tecsts, for giving angles or proper cor- 
ners to the tin plates. 

Apex— The top or highest point 
of a cone or pj ramid 

Aphelion— Is that point of the 
orbit of the earth, or of any planet 
or comet, which is faithest from the 
sun 

Apogee — Is that point of the 
moon’s or a planet’s orbit which is far- 
thest from the earth 

Apparatus, DKanby's — Is 

used for communicating with wrecked 
vessels It is fired from a mortar 

Appointments, Officer’s— 

Usually imply military accoutrements, 
Buch as belts, sashes, swords, Ac 

Appointments, N. G. Offi- 
cer’s— In the mounted branch, con- 
sist of accoutrements, saddle, Ac. 



making a total weight, with the N C 
0 , for the horse to carry, of 18 stone 
13 lbs. 

Approaches— All works are 
generally so called that are earned on 
towards a place which is besieged , such 
as the first, second, and third parallels, 
the trenches, redoubts, places of arms, 
saps, galleries, and lodgments 
Appal— Vide Point d'appm 
Aprons, Oun— Are usually of 
three kinds, lead, canvas, and tarpaulin, 
and are used to cover the vent and 
tangent blocks of ordnance Lead 
aprons are used for the vents of guns 
in position , canvas, chiefly for cover- 
ing ^he vents and vent slots of field 
guns, and tarpaulin aprons for the vent 
slots of 110-Pr, 40-Pr, and 20-Pr 
guns 

Aro— The segment of a circle 
Area — The measure of the space 
or surface contained within the boun- 
daries of any plane figure, as a tri- 
angle, which is calculated by the number 
of small squares that may be contained 
m it, the side of these measuring 
squares being an inch, a foot, or any 
other fixed quantity 

Arithmetical Progression 

•—Quantities arc said to be m arith- 
metical progression, when they increase 
or decrease by a common difference, 
thus a, a -f d y a -f 2 d, a -f 3 d t &c , 
is an arithmetical series, whereof a is 
the first term and d the common dif- 
ference If n be the number of terms, 

/ the nth term, s the sum of n terms, then 
lssa+d («— 1), $=* O + Z) 
Arm— Signifies any particular des- 
cription or class of troops Used 
figuratively, denotes power 
Armament— A force equipped 
lor war , a term also given to the guns 
of a fortress or ship The armament 
of a fortress depends upon the size and 
dwcriptUm of the works, as well as 


I the nature of the locality on which they 
are situated, bat no fixed proportion 
has yet been definitely settled ^$ince 
the introduction of rifled guns, the fol- 
lowing will probably form toe armament 
of a fortress,— viz , toe 40-Pr^B L 
Armstrong gun, and the 7,9, 10 and 
12-mch M L rifled guns The 10-mch 
shell gun and all the natures of 8-inch 
guns may be employed with advantage; 
the 8-inch gun of 6 ft , as well as toe 10 
and 8-mch howitzers and the 32-Pr of 
25 cwt, being used for flanks and short 
ranges Mortars ako should form part 
of the ordnance of a fortress, being 
usoful in annoying toe woi king parties 
of besiegers In addition to the 
above, field-pieces will be required 
for the defence of covert ways, 
sorties, &c 

Armlstioe— A truce or suspen- 
sion of hostilities 

Armour* Body — A defensive 
habit formerly worn for the defence or 
protection of the body Complete ar- 
mour anciently consisted of a casque or 
helm, a gorget, cuirass, gauntlets, tasses, 
brassets, emsher, and covers for toe legs, 
to which the spurs were fastened This 
formed armour t( cap-ct-pie” and was 
used by the cavaliers and men-at-arms. 
The infantry had only part of it,— rw , 
a pot or head-piece, a cuirass and 
tasses, but all light. Body armour at 
the present day is confined to a few 
regiments of heavy cavalry, and con 
sists of the cuirass and helmet only 
In oriental armies, chain armour n 
partially retained 

Armour Plating— The systen 
introduced into the Navy for toe pm 
pose of protecting ships of war again* 
toe fire of artillery The project c 
covering wooden ships with iron plate 
was first suggested, many years smc< 
(1821) by Colonel, the fate Genera 
Paixbans, but it led to no attempt i 
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France to cuirass slips of war, and the 
project was at that time abandoned 
In 1854, however, the idea was re- 
produced in France by Napoleon III, 
who then proposed the construction of 
floating batteries, or ships protected on 
the exterior by thick plates of iron, 
which led to the building of the French 
frigate La Gloire In England, ex- 
periments on the subject also engaged 
the attention of the Government, as early 
as the years 1849 and 1851 , and since 
then further experiments have been 
carried on, as to the proper thickness 
of iron to be given to ships of war, 
and the form of ship, with reference 
to the increased power of artillery 
The result is, that some of our ships 
of war have now a coating of 9 inches 
of iron, with a wooden backing of 
from 10 to 12 inches Such ships aie 
the Hercules and the Sultan , both 
broadside ships, having the bulk of 
their armament, 18-ton guns (600-Prs ), 
carried m a central battery on the 
mam deck These two powerful vessels 
are capable of acting as “rams” 
also 

Of the cupola system of ships, we 
have had, in the loss of the Captain , a 
sad example of the clanger of rig- 
ging such ships os sailing vessels, and 
expecting them, with thur low free- 
boards and top weight, to overcome 
every weather, for, though the Captain 
is the first instance of this class of ship 
foundering from stress of weathci, 
the top weight of tins description of 
vessel is so great, that it mnj certainly 
be said to be more likely to founder 
than a cruiser would be 

Not only has armour-plating been 
applied to ships, but to the construc- 
tion of shields for the protection of 
the embrasures of casemates, forts, &c 

Armourer — A skilled mechanic 
attached to regiments of infantry, ca- j 


valrr, r and arsenals, for the purpose 
of repairing and keeping the arms in 
order Armourers are also attached to 
Armstrong Batteries. 

Armoury — A building specially 
provided m arsenals for the deposit 
and preservation of small arms An 
armoury should be very dry and well 
ventilated In a damp climate, a “ dry 
room” would be a desirable adjunct, 
for, with every care and attention, rust 
will make its appearance if the outer 
air is not excluded 
Arms— Instruments of different 
forms and natures, for attack and de- 
fence The manufacture of arms is of 
very ancient date, coeval with the world 
Necessity drove men to make them 
either in defence of themselves against 
wild animals or against their enemies 
Ihe arms used by the ancients com- 
prised a variety of kinds, such as the 
spear, the lance, the hatchet, the battle- 
axe, the bow, and seveial otheis , and 
though these aims vvcie in many 
instances rude and unwieldy, the 
treatment of iron seems to have 
been well known , and m steel 
they were great adepts, os the blades 
of Damascus testify, which were famed 
throughout the world Also m India, 
fromaverv early date, the tempenng 
of steel has been well known 
The arms of the present day m the 
British service, vaiy according to the 
branch of the army m which they are 
used In the Infantry, the converted 
Enfield (Snider rifle) is at present the 
general arm of the service, but it will 
shortly be superseded by the Martini- 
Hcnry rifle In the Cavalry, the sword, 
lance, carbine, and pistol, according to 
their respective services , the Dragoon 
Gnards, Dragoons, and Hussars being 
equipped with the carbine and sword, 
the Lancers, with the sword and lance. 
In the Artillery, the following arms are 


provided, to a battery of horse artil- 
lery, a sword to each man of all ranks', 
and twenty-four carbines are attached 
to the battery f or sentry duties to a 
battery of field artillery, a sword to 
each non-commissioned officer, arti- 
ficer, or trumpeter , and to all gunners 
a sword bayonet, with twenty-four 
carbines per battery Heavy field bat- 
teries are similarly equipped Gar- 
rison battei les, all ranks, except trum- 
peters, are furnished with a complete 
stand of arms, the trumpeters (and ar- 
tificers, if any) having a sword bayonet 
Armstrong* Clan— Fide Gun 
Army — An organised and disci- 
plined force of armed men for military 
seivice, commanded by a chief or 
leader, with officers of all ranks in sub- 
ordination to him Modern Euro- 
pean armies consist of the following 
arms Artillery, Cavalry, Engineers, 
and Infantry The relative propor- 
tion of each arm varies, within ceitain 
limits, in different armies An army 
permanently maintained constitutes the 
standing army of a country, and is 
commanded by a general officer whose 
title is that of Commander-In-Chief 
Armies in the field are primarily divid- 
ed into corps <Taimte, comprising all 
arms, each under a marshal or general 
officer f each corps d'armte is sub- 
divided into divisions, which may 
or ma., not comprise all arms , and 
divisions into brigades The stiength 
of a corps d'armie depends on the 
capability of the nation to furnish 
men, and the nature of the oper- 
ations In the French and Prussian 
armies, the strength of a corps 
d'armte is from 30 to 40,000 men The 
strength of a division varies similarly, 
according to circumstances Except 
when acting independently, when it is 
virtually a corps (Farmte, a division 
consists of one arm only A brigade 


consists of two or more regiments of 
the same arm, and is subordinate to a 
divisional command, and comm^dcd 
by a Bngadier An army m the field 
to be effective, requires to be complete- 
ly equipped with ordnance, commis- 
sariat, engineer, medical stores, and 
the moans of transport The supply 
of these necessary concomitants of 
an arm) in the field demands the ser- 
vices of regularly organized depart- 
ments, on the efficiency of which the 
success of the operations undertaken 
by the army depends The standing 
army of a country 19 generally sup- 
plemented by militia or volunteer 
forces 

Arquebus— An ancient hand- 
gun The design was taken from the 
old eross-bow, its name conveying the 
meaning of ‘bow with a mouth 9 On 
the formation of the English yeomen 
of the guard m 1485, onc-half wero 
armed with the arquebus, which had 
gunpowder for its motive power. 

Array— Order of battle 

Arrest — In a military sense, im- 
plies the suspension of an officer, for 
misconduct, from all military duty, un- 
til released by superior authority, or, if 
brought before a Court Martial, until he 
shall have proved himself innocent of 
the charge It is ruled m the Queen's 
Regulations that, before bringing an 
offii er to trial, it is necessary that his 
conduct shall have been previously 
examined by superior authority, in 
order to ascertain that the charges arc 
such as should be submitted to the cog- 
nizance of a Court-Martial, and that 
there is sufficient evidence to substan- 
tiate them. 

Arsenal— A place of receipt and 
issue of ammunition, small arms, and 
all warlike stores The main arsenals 
in India are not on the gigantic scale 
of the Royal Arsenal at Woolwich, 




trblch contains within itself several 
manufacturing establishments ; but are, 
as described above, rather places of 
receipt and issue of ordnance stores, 
the Carriage, Gun, and Small Arm 
Factories being separate establish- 
ments All arsenals in India have 
workshops attached to them, but they 
are merely for effecting repairs — not so 
much for manufacturing stores 

Iu India, au arsenal is under the 
charge of an Artillery Officer of the 
Ordnance Department, assisted by com- 
missioned and warrant officers, toge- 
ther with a staff of non-commissioned 
officers and native workmen The du- 
ties of the commissioned, warrant, and 
non-commissioned officers attached, 
are detailed at length m the Ordnance 
Codes of the several Presidencies 

Arftenio— A metal of a crystal- 
line appearance, and imported into 
Indin from Burmali, China, and the 
Persian Gulf It sublimes at 356°, 
emitting a strong garlic smell during 
the sublimation If the process be 
performed with free access of air, 
aisemous acid is rapidlj formed The 
arsenic of commerce is of a white 
c dour , what is used in the laboratory 
is a Bulphuret of arsenic, and is of two 
kinds — the native yellow sesqui-sul- 
phuret of arsenic, called “ orpiment,” 
and the red proto-sulphuret or “ real- 
gar ” Of orpiment, there are many 
varieties, — one in fine gold-coloured 
scales , another in intense yellow stony 
lamps j a third in earth} -looking masses, 
called the king’s yellow, a familiar 
paint For the use to which arsenic is 
put m the artillery service, vide “ Orpi- 
ment” 

Art— Military art may be divided 
Into two principal branches The 
first relates to the order and arrange- 
ment which must be observed m the 
^management of an army, —when it is 


to fight, to march, or to be encamped. 
This branch derives its appellation 
from tactic, which signifies order The 
same term belongs to the other branch 
of military art, and includes the com- 
position and the application of war- 
like machines. 

Article* of War— Are rules 
and regulations for the better govern- 
ment of Her Majesty’s forces at home 
and abroad, which the Sovereign is em- 
powered by the Mutiny Act to make 
and institute, under her sign-manual 
This privilege has been annually re- 
enacted, and annually exercised by the 
Crown since the reign of George III to 
the present day ( vide Manual of Mili- 
tary Law, by Colonel Pipon ) As the 
Articles of War are read at the head of 
every corps m the service once in three 
months, no individual can plead igno- 
rance as an extenuation of misconduct 

The Mutiny Act and Articles of 
War for the time being, tempered by 
the regulations issued from time to 
time by the Sovereign, form together 
the code of laws which governs the 
British Army 

ArtllXery—The name given to 
ordnance of all natures, and the arm 
of the service entertained for their 
use It comprises also the art of 
manufacturing every nature of gun- 
carriage and ammunition, as well as the 
mode of preserving and making use 
of them Besides comprising the 
materiel , it includes also the personnel 
of that arm The origin of artil- 
lery, if we take the term m its most 
extended sense, is of very ancient date, 
and we read that before the introduc- 
tion of gunpowder, our ancestors used 
machines termed the balista, catapult, ^ . 
and battering ram, which projected 
stones and arrows for battering down 
the lofty walls and towers that were 
the defence of many of our old towns. 
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On the introduction of gunpowder, 
guns termed “ bombards” were manu- 
factured-— rude specimens of the art as 
compared with latei introductions— and 
they were at first principally hand- 
arms, weighing from 25 to 30 lbs , but 
were subsequently increased in size, 
jwd termed “ cannon ” The first guns 
were built up with wronght-iron bars 
or plates, strengthened with rings of the 
same material, they projected stones, 
and were fired from the ground, or from 
rough wooden beds, which served as 
carnages By degrees, and after some 
'centuries, the calibres of ordnance 
werb enlarged, and brass guns were 
introduced as earlj as the fifteenth 
century, towards the close of which, 
carriages with vi heels were invented, 
showing what great strides were 
already made m all matters pertaining 
to ordnance, — and this chiefly in 
France This progiess continued 
through the following centuries, when, 
m the eighteenth century, we find a 
foundry established at Carron in Scot- 
land, where carronades were first 
made, and which gave’ the name to 
this nature of ordnance 

At this foundry, as well as at 
Lowmoor in Yorkshire, most of our 
Cast-iron guns have been manufactured 
These guns are already to a great extent 
superseded by rifled ordnance, though 
there are still many m the service 

The materiel of the British artillery is 
divided into three classes, — siege, gar- 
rison, and field , comprising guns of all 
calibres, from the 12-mch rifled gun 
(600-Pr ), to the 7-Pr mountain gun, 
including heavy howitzers and mor- 
tars 

The personnel of the regiment, 
since its amalgamation with the artil- 
lenes of India, comprises a body of 
about forty thousand men of all grades, 
consisting of twenty-nine brigades, — 
vtz. f five of horse artillery and twenty 


four of garrison and field, with two 
depfit brigades and a coast briga^ 
The strength of the field bngad^T, it is 
stated, is to be increased 
The brigades consist in the aggregate 
of 97 batteries of 6 gnus each , this in- 
cludes the total of light artillery m 
the service at home and abroad,— file 
strength of each battery numbering, on 
an average, 150 non-commissioned offi- 
cers and men 

The total number of officers on the 
1st of January 1871 was as follows — 
32 Colonels Commandant, 71 Colonels, 
136 Lieut -Colonels, 577 Captains (1st 
and 2nd), 669 Lieutenants, 29 Officers 
of the Coast Brigade, 17 Riding Mas- 
ters, 150 Medical Officers, and 16 Pay- 
masters 

Asphaltum or Asphalte— 

A bituminous substance somewhat 
allied to coal in its properties, and 
probably in its origin and mode of 
formation It is exceedingly in- 
flammable, readily softened by heat, 
and more or less soluble in alcohol, 
ether, and oils It is employed in 
admixture with hard mineral sub- 
stances, and with pitch as a material 
for paving and covering roofs and 
floors A black enamel varnish is also 
made of asphalte 

Assault— To attack a fortified 
work, either by escalade, or on the 
breach being reported practicable 
For instructions on conducting an 
assault, vide Aide Memoire 
Assault of Arms — Military 
exercises, comprised in the use of the 
broadsword, small swoid, and bayonet 
exercise, as well as fencing. 
Assembly — The Becond beating 
of the drum before a march, at which 
the men strike their tents, roll them 
up, and stand to arms. 
Atmosphere — Is the general 
term applied to the whole gaseous 
portion of the earth. Being much 
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lighter than either land or water, it 
goats or rests upon them, and rises to 
the height of probably 40 or 60 miles 
above the level of the sea. It consists 
essentially of two gases, oxygen and 
nitrogen One hundred parts by 
weight contain 77 parts nitrogen, and 
26 parts oxygen , or by measure 79 19 
nitrogen, and 20 61 oxygen 
The atmosphere is measured by a 
column of mercury of 29 922 inches, 
which has been adopted in France as 
the mean height of the barometer at 
the surface of the sea 
Atmosphere, pressure of— 
The weight of the atmosphere with a 
barometric pressure of 30 inches is 
equivalent to 14 09 lbs on the square 
inch 

Attack — In a general sense, 
means any assault upon an enemy In 
a Biege it implies the works which the 
besiegers carry on, as trenches, Baps, 
galleries, & c , in order to take the place 
by storm In attacking a position, a 
false attack is sometimes made at the 
same moment with the real attack, to 
divert the attention of the enemy, and 
to make him divide his forces 
Attention — A cautionary word 
nsed in the British Army, as a pre- 
parative to any particular exercise or j 
manoeuvre 

Attrition — The rubbing of 
bodies one against another, so as to 
destroy their surfaces 
Auger, Carpenter’s Spiral 
—A tool shaped like a gimlet, having 
a transverse handle, and used for 
boring large holes for bolts, &c 
Augers are of different sizes, from 
1£ inch to J of an inch There axe, 
besides, several kinds of augers, such 
as the single tip auger, the double tip- 
ped, the American screw auger, Ac, 
also the common anger of sorts, 
which is a Anted instrument, to give 
room for the shavings. 


Auffet— A wooden trough for the 
saucisson of a mine 

Auxiliary — Foreign or subsi- 
diary troops which are furnished to 
a belligerent power m consequence of 
a treaty of alliance, or for pecuniary 
considerations 

Austrian Field Gun— Is a 

muzzle-loadmg rifled gun made of 
bronze, a 4-Pr , having a projectile 
weighing 8lbs , the gun itself weighing 
a little over 5 cwt The projectiles are 
covered with zinc and tin, and the 
grooves m the gun may be said to be 
formed by wrapping a number of t i- 
angles round a cylindrical bore The 
following are the dimensions of the 
gun — 


Calibre 

3 17 m 

Number of grooves 

6 

Depth 

175 m 

Width 

154 in 

Length of bore rifled 42 2 m 

Pitch-angle 

8° 30' 

Length of bore 

15 calibres 

Weight of piece 

5 177 cwt 

Axe, Cooper’s — 

A short flat 


iron instrument, having the handle 
running parallel to the sharp end of the 
blade It is used for thmnmg the 
staves and heads of barrels 
Axe, Felling* — An implement 
used for felling trees and jungle, and 
attached to movable batteries for clear- 
ing any impediments in their march 
Axe, Pick— An implement used 
for levelling uneven ground 
Axis— In gunnery, the axis of a 
gun is an imaginary lme drawn from 
the breech to the muzzle* It will be 
better understood by imagining a gun 
supported m the lathe at its two ex- 
treme points, when a lme drawn be- 
tween these points will represent the 
axis of toe piece 

Axletree — A transverse beam 
supporting a carnage, and on toe 
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ends of which the wheels revolve. 
Axletrees for artillery carriages in 
India were at one time always manu- 
factured m the country, chiefly at the 
Gnn Carriage Agencies, from material 
received from England, but ready-made 
axles have of late } ears been received 
from that country Flat bar iron, 
3$Xl inch, bearing the brand Govan 
B Best, is the most approved of 
During the process of manufacture, the 
iron is carefully annealed, and the axle- 
tree, on completion, tested according 
to the French mode of proof, which is 
ejected by letting fall a weight on the 
axletree from a height of 4£ or 3£ 
feet, according to the nature of the 
specimen The machine used in test- 
ing axletrees is very similar to a pile- 
dnvmg machine, and the weight of 
impact on the axletree is such, that 
any faults in the manufacture or quali- 
ty of the iron are at once detected, 
either by flaws, fracture, or cxccssiie 
bending of the axletree 

Axletree arm— That part of 
the axletree which enters into the 
nave of the wheel It tapers from the 
shoulder to the end of the arm For 
information on the friction of axle- 
tree arms, vide Friction 

Axletree bed — In an artillery 
carnage, the wooden bed into which 
the axletree is firmly fitted, m the 
gun carnage it is secured by bolts pass- 
ing through the block trail It is far- 
ther fastened to the brackets of the car- 
nage by the axletree band, which passes 
under it, and also by bolts passing 
through the brackets, two of which 
have eye-pms, and fasten on the cap 
squares 

Ayenee — (Artocarpus hirsvta) A 
tree which grows m the forests of 
Southern India, Godavery, and Bur- 
roah ; the wood is strong, tolerably 
dose* even-grained, and of a light 


yellowish colour It is a wood that 
may be used for gun-carriage purposes 
Axlmuthft— In ostronoim , ctflled 
also vertical circles, are great circles in- 
tersecting each other in the zenith and 
nadir, and cutting the honzou at right 
angles m all the points thereof 

B. 

Sabool (Acacia Arabtca)— A tree 
which is found m every district of In- 
dia The wood is close-grained and 
tough, of a pale red colour, inclining to 
brown It is used m the Gnn Carnage 
Agencies of Madras and Bombay for 
naves and felloes of wheels 
Badge— The term applied to the 
Ro 3 r al Arms mounted on pieces of ord- 
nance — ( Vide Marks') The chevron 
worn by non-commissioned officers to 
distinguish their rank is also termed 
a badge ( Vide Chevron) 

Bags— In the military service, are 
used for a variety of purposes , but 
their number is so infinite that space 
will not permit of their being given m 
detail in this work, with the exception 
of those described below 
Bags, Blowing— Contain the 
blowing charge for different natures of 
common shells when used for practice, 
and are a mixture of gunpowder and 
coal dust The blowing charge is not 
intended to burst the shell, but to blow 
out the fuze, to mark where the shell 
would have burst They are made, 
m India, of Doosootee cloth 
Saga, Cartridge Water- 
proof— For holding small arm car- 
tridges when dispatched to foreign 
stations They are made of water- 
proof cloth Cannon cartridges are 
packed m waterproof paper when spe- 
cially asked for 

Baggy Barmy— 'Are used with 
siege-trains for carrying charcoal, and 
are made of coarse gunny cloth. 
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Bttnpowder— Are used 
lor bloving open gates, stockades, &c. 
The size of the bags differs according 
to the charge intended to be placed m 
them, and they are fired generally by 
means of a Bickford fnze The bags 
are either placed on the ground, or 
fastened by a hook to the gate In 
Burmah, in 1852, experiments were 
made to test the value of powder bags 
in blowing down stockades, and the 
result proved most satisfactory *, — bags 
containing from 20 to 25 lbs of pow- 
der causing a rent large enough to 
admit of a section of infantry entering 
within the enclosure Experiments were 
also at the same time made witk'8-inch 
howitzers, which failed to make much 
impression on this mode of defence 

A late report on gun-cotton points 
to this material as being the most ef- 
ficacious for the demolition of stock- 
ades, and indeed for many of the 
purposes which gunpowder has hither- 
to been used — Vide Gun-cotton 

Sags, Sand— Made of coarse 
canvas, tarred or untarred , they are 
filled with earth, and used for reveling 
the interior slopes of field works, and 
to give cover to riflemen firing over a 
parapet , they are also used for other 
general purposes 

lagly Soldiers'— Are of two 

kinds, painted and unpainted, and are 
made of canvas or vitry cloth The 
painted bag contains the soldier’s kit 
for the march, and is carried with the 
baggage The unpainted, or haversack, 
is slung over his shoulder, and is used 
by the soldier ou the march to carry 
extra, rations, or any spare articles he 
Ipfiy have in his possession 

Baggage —In a military sense, 
includes the clothes, camp equipage, and 
cooking apparatus of a regiment or 
army. The baggage of troops m India 
if conveyed either by the native cart of 


the country, termed a Hackery in the 
North-West, Gharee in Bombay, and a 
Bandy in Madras; or on the hacks of 
elephants and camels, according to the 
part of India m which the troops 
may be In the North-West of India, 
elephants and camels (when off the line 
of railway) are almost exclusively used, 
and in Bengal, carts , bnt along the 
line of railroad, advantage is taken of 
it for the transport both of troops and 
baggage, except for Cavalry or batteries 
of Artillery, which m times of peace 
invariably march Carts vary m size 
in different districts, and are drawn by 
two, three, or four bullocks A four- 
bullock hackery, which m the North- 
West of India is generally the size 
used, will carry 20 maunds, or 5 
maunds to every bullock An elephant 
can carry about 1,200 or 1,400 pounds, 
and a camel, 320 lbs , the usual length 
of march, without being distressed 
Bagpipe— The name of a well- 
known warlike instrument, used only 
in the army by Highland regiments 
It is supposed to be of Grecian origin, 
and the Romans, in all probability, 
borrowed it from the Greeks The 
natives of India have an instrument 
very like the bagpipe 

The bagpipe has long been a favor- 
ite instrument with the Scots, inspiring 
them with great enthusiasm and valor 
in the day of battle 
Baldric— A belt worn ro ancient 
times by officers, and from which the 
sword was hung 

Balista— A machine used by the 
ancients before the invention or intro- 
duction of gunpowder It projected 
masses of stone to a distance of 90 
yards Darts and arrows were also ) 
thrown from the balista* 

Balk or Baulk— Light beams 
used in the formation of a pontoon or 
boalrbndge. 
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Ball— Any round substance of iron 
or lead discharged from cannon or 
small arms. The first balls for cannon 
were generally made of stone Cast- 
iron was subsequently used, of a sphe- 
rical form Smce the introduction 
of rifled cannon, oblong shot are pro- 
jected from this nature of ordnance 
Ball Cartridge— Ammunition 
used with the several natures of 
small arms in the service For the 
Snider or Enfield rifle, the cartridge con- 
tains 2J drs of powder (11 F G) The 
v artillery nfle cartridge has only 2 drs 
Ballistic Pendulum— Essen- 
tially, is a mass of some convenient 
matenal suspended like a pendulum, 
into which a piece of artillery is fired, 
so that its shot shall strike ccntncally 
and cause the pendulum to vibrate 
through a given arc It was the in- 
vention of Robins, and has been, smce 
his time, improved by Hutton, Piobcrt, 
and other scientific artillerists In its 
more modern and improved form, it 
consists of a conical cast-iron vessel 
termed the receiver, suspended on an 
axle with kmfe-edge ends by means 
of four wrought-iron bars, two of 
which enclose the front, and two the 
rear of the receiver A number of 
discs of lead are carried on a rod 
below the receiver, with a screw-thread 
out on it, and thumb screws By this 
means the centres of gravity and oscil- 
lation may be altered at will, and the 
axis of the receiver made truly hori- 
zontal The hollow or bore of the 
receiver is shaped as a truncated cone, 
rounded at the bottom, and of a length 
such that the projectiles cannot pass 
completely through the sand with 
which it is tightly rammed To make 
an experiment, a barrel, truncated 
cone m shape, and filled with sand 
tightly rammed, is put into the receiv- 
er* its front is then closed by a thin 


sheet of lead. The object of the lead 
is to give the centre of impact, and f 
prevent the escape of the sand or 
pieces of the barrel an arc of a circle 
divided to minutes, and having a slider 
carrying a vernier, is fixed below the 
pendulum, but only connected to the 
pendulum by a needle which drives 
the slider as far as the pendulum vi- 
brates, and leaves it there The gun is 
suspended m a manner almost similar 
The ballistic and gun pendulums are 
supported by piles of masonry, so that 
the muzzle of the gun is 12 yards 
from the face of the receiver At a 
couple of yards from the muzzle of the 
gun is a short wooden screen, with a 
hole a foot and a half in diameter cut 
into it This arrangement prevents 
the blast of the powder, or any other 
portion of the charge than the shot, 
from affecting the receiver If Pbe 
the velocity sought, P the weight of 
the pendulum, b that of the projectile, 
G y K , t, the respective distances to the 
edge of the knife-edges of the centre 
of gravity of the pendulum, of the 
oscillation, and of the point of impact 
A, the angle of recoil of the pendu- 
lum , g, the force of gravity , P G 
the statical moment of the pendulum , 
R the radius of the arc on which A is 
measured , and C the chord corres- 
ponding to A, then — 

s/ PGKx. bi2 ( PGx bi)g 

V = 2sm\A 

b i 

2 sin | A may be replaced by c 

R 

The ballistic pendulum has been ad- 
vantageously replaced .by Navez Leurs , 
ballistic apparatus 

Ballistics — Is the science of the 
motion of projectiles. By this science 
all problems that can be imagined with 
reference to the flight of spherical and 
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oblong shot or shell are resolved Ifc 
is divided into two distinct parts, ac- 
cording as to whether the projectile is 
supposed to fly through empty space, 
or through the resisting medium of 
the air The calcnlations based on 
the former hypothesis are found to 
tally with the results of practice with 
shells of large calibre fired with small 
initial velocities, and consequently 
short ranges The trajectory is sup- 
posed to be a parabola, and the curve 
of the actual trajectory of shells fired 
tinder such circumstances, or of the 
steel ball of the cprouvette mortar, 
differs but little therefrom, when 
the velocity increases, on the other 
hand, the formulas of the parabolic 
system have to be altered by certain 
co-efficients, winch have to be calcu- 
lated m each case, but with gieat ease, 
with the assistance of the published 
tables of the French Artillery by 
General Didion Problems worked 
out with these altered formulas gne 
results approaching so closely to those 
of actual practice, as to leave but little 
to be desired 

Trajectory m Vacuo 
If V be the initial velocity, h the 
height due to that velocity , ^ the 
angle of projection , x and y the hori- 
zontal and vertical co-ord mates of the 
centre of the projectile starting from 
the origin , v the velocity at the 
point , a and b horizontal distance and 
vertical height of the object , € angle 
of elevation of the object (positive 
or negative, according as the object is 
above or below the muzzle of the piece) 


V* 


gravity, Vcos 0 , 

honzontal projection of the velocity 
or the honzontal velocity, Y, sin 0, 
vertical projection of the velocity 

y-x tan ^ - t ^ " 


3 COS 3 


X 3 


tan w 

r 4 h cos 2 ^ 

3 e=Vt sin £ gt 3 , x=Vfc cos 0, 

v =V2g y>-o 


t= . 


V cos 
=2 sin 0 

S 

V 3 sin 3 
2g 


rp Y sin 0 

, A 

h q 


Y as- 


0 =3 h sin 2 < 


X= 


V 3 


g sin 2^=2h sin 2 ^ ? 


Tan 0 = tan 0 — 2 h cos J , 


Tan /A=2 tan , 


-tan 0 » 


1 

COSO 


7 s 5 ^ 

\2 tan e — tan#/ 


tan € ~ 

Trajectory in the Air 
The formula, only differ from the 
abo> e in that they involve the co-cffi- 
cients B, I, D, and U, the values of 
which are to be found in the excellent 
tables of Didion, the use of which be- 
comes very easy after a little practice 


B, 


y~=x tan 4 — J 5 — ~ — 
J 9 2 Y 3 tos 3 c 


tss x T>, - V cos t 

Y COS (h U COS Q 


b 

Tan c* ~ X amplitude of the tra- 
jectory on the horizontal plane , Y the 
height of projection, T total duration 
of motion, g, expressing the force of 


When the inclination of the trajectory 
is not greater than 3 °, V cos <p may be 


replaced by Y. With regard to mortar 
practice, at considerable distances, an- 
other factor, having reference to the 
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radius of curvature, is involved, re- 
garding which the reader is referred to 
Didion’s work on Ballistics 
Of the above co-efficients, the three 
multipliers refer — B, to the fall of the 
projectile , I, to the inclination of the 
trajectory , D, to the duration of flight, 
and the divisor U to the velocity 
Vide Air, Resistance of 
Balloon— A hollow silken vessel 
filled with gas (hydrogen), which, being 
lighter than air, causes the balloon to 
nse Balloons of a large size are used 
for scientific and military purposes 
Messrs Glaisher and Cox well made 
several ascents m England m 1862 
(upwards of five miles), with the view 
of ascertaining certain meteorological 
points It appears from the descrip- 
tion given of their voyages, that the 
air at the height of five miles is so 
rarefied as to render human existence 
precarious The barometer showed at 
this height 11 inches, and the thermo- 
meter 2° below zero of Faht Bal- 
loons are used m warfare for purposes 
of reconnoitring, and m the case 
of a beleaguered city, for keeping 
up communication with the outside 
world ( Vide the accounts of ascents 
from Pans m 1870 ) 

The Prussians are said to have recon- 
noitred the French position before Metz 
in the war of 1870 by means of a balloon 
with telegiaph attached, and it is fur- 
ther said that the survey, made with 
great care, was most successful, and con- 
veyed instantaneously to General Von 
Moltke the true position of the French 
army at all points, and its movements 
It will be interesting at the present 
time to learn the results of experiments 
made at Woolwich m reference to war 
balloons inflated at the Royal Arsenal 
gasworks, which are thus described — 
* It has been fonnd that a height 
of 100 fathoms, at a horizontal dis- 


tance of €00 fathoms from the en*- 
my, would enable the observers <to se- 
cure the widest expanse of view With 
captive balloons it has been found that 
they attain stability, and remain like a 
kite, at rest, when the horizontal re- 
sultant of the ascensional force, and the 
tension of the cord, are equal to the 
force of the wind , and this enables a 
second diversion of science to come in 
and lend its aid m the time of war 
The war balloon having, by a mathema- 
tical rule, taken a stationary position, 
eight cameras and lenses, spread round 
the balloon at equal distances, enables 
a complete view of the surrounding 
country to be photographed, and sub- 
sequently examined at leisure The 
inclination and length of the cord to 
keep the balloon m the same stratum 
of air was found to be easily calculable, 
subject to the inequality of gales of 
wind and their change of direction 
The Woolwich balloons were held by 
two new cords, fastened to the network, 
and terminating at two different points 
on the ground, which gave greater sta- 
bility to the balloon, and provided 
against one cord snapping or being cut 
by the enemy's fire Under the old 
plan, aeronautic correspondence was 
carried on by the explorers m the bal- 
loon car being provided with white 
pasteboard tubes, formed like cartridges 
open at both ends, to which a bullet 
was securely fastened Each piece of 
intelligence was written m pencil m 
large characters along the major axis 
of the paper tube or cartridge, which 
was immediately despatched by passing 
the end of the small cord through it, 
and it was thus precipitated by the 
gravitation of the bullet into the hands 
of the expectant general This plan 
has just been abrogated by a third di- 
version of science being bronght to 
bear m the time of war. By the new 
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system of military telegraphy for field 
service, and by means of the wagons 
at present being placed m store in the 
Royal Arsenal, lines of telegraph can 
be earned through the air from terra 
firma to a balloon several miles distant 
The wire can be paid out as fast as the 
balloon travels, so that if a captive bal- 
loon should break or soar away, com- 
munication could be kept up with it 
for six miles, or two or more balloons 
can be sent ” 

A very amusing account is given, 
in a number of the Pall Mall Gazette , 
of the first balloons used for war 
purposes The first proposal for em- 
ploying what were then termed cap- 
tive balloons, was made by the Com- 
mittee of Public Safety m 1 793 After 
some preliminary experiments at Meu- 
don, a small corps of aerostats, skilled 
in precarious crafts, was formed on the 
model of an engineer company, and 
despatched to Manberg, then besieged 
by the Dutch and Austrian troops 
The balloon used was thirty feet m dia- 
meter, and rose 1,800 feet with two 
observers and 130 lbs of ballast It 
was managed by two ropes attached to 
the net, and was filled with hydrogen, 
obtained with much difficulty and ex- 
pense from water The immediate 
moral effect upon the enemy of the 
use of this balloon by the besieged 
was extraordinary They imagined, 
which was far from being the case, that 
their every movement was at once 
made patent to the French, and it was 
this that m a great measure caused 
the demoralised Austrians to abandon 
the siege The balloon, passing from 
a defensive to an offensive position, 
was then transported while inflated to 
Charleroi, which the French were 
attacking 

Its apparition at once deprived the 
besieged of all confidence in their 


strength, and hastened the surrender 
of the town while still efficient for 
defence The balloon was subsequent- 
ly used at Fleurus, where much is at- 
tributed to it , then at Brussels, Liege, 
Aix-la-Chapelle, on the Rhine, and 
on the Danube 

A corps of aerostats also accom- 
panied the French army to Egypt, but 
did nothing, as the apparatus was 
damaged on the way In 1800 both 
corps were suppressed 

The Prussians used ballooning 
against the French m 1812, but the re- 
sults were not encouraging At Solfen- 
no, one of the brothers Godard ascended 
in a ‘Montgolfier*, but he was muphtoo 
late, and the ascent was all but useless 
In the American war, too, balloons were 
used from time to time, but they were 
attended with no advantage 
Balloon Shells— Are spherical 
tin cases, over which paper is pasted, 
until the shell is of the required size 
These shells are well adapted for sig- 
nals, as they can be thrown from 
inch mortars at an angle of about 85°, 
with a charge of seven ounces of pow- 
der, and on their bursting they show 
a brilliant light of great size and of con- 
siderable duration They have been su- 
perseded by the Parachute Light Ball 
Bamboo (Bambusa)-— Is a genus 
of grasses, of which it is the most gigan- 
tic , it is well known for its great eco- 
nomical importance It is found m all 
tropical climates, and the purposes to 
which it is applied are so numerous that 
it would be difficult to point out an 
object in which strength and elasticity 
are requisite, and for which lightness 
is no objection, to which the stems are 
not adapted in the countries where it 
grows When ripe and hard, it is con- 
verted into bows, arrows, and quivers, 
lance-shafts, poles of palanquins, poles 
for tents, fire and escaladmg ladders, 
the floors and supporters of rustic 
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bridges In an artillery park it is useful 
for carrying weights, such as ammuni- 
tion boxes, shot or shell when carried in 
slings, and for a variety of similar 
purposes 

Sand — A name formerly given 
to a company of soldiers The word 
is applied also to a body of musi- 
cians attached to each regiment As 
stated in the Queen’s Regulations, a 
band of music is essential to the credit 
and appearance of a regiment, and 
every officer (marned or single) has 
to pay for its maintenance The regi- 
mental band is to consist of a sergeant 
and twenty rank and file in the infan- 
try, ^nd fifteen privates in the cavalry 
In the regiment of artillery, in con- 
sequence of its gi eater strength, the 
hand has increased numbers, and re- 
mains always at Woolwich, the head- 
quarters of the regiment Bandsmen 
are liable to serve m the ranks on any 
emergency 

Sand — Any thing bound round 
another In artillery material, cer- 
tain parts of the iron work of 
carriages are termed bands, such 
us the axletree, nave, splinter bar, 
and shaft bands The axletree bands 
secure the axletree and its bed to 
the carriage , the nave bands tend 
to keep the nave from splitting or 
splits from enlarging , the splinter 
bar bands (four in number) connect 
the shafts with the splinter bar , and 
the shaft bands secure and strengthen 
the extremities of siege shafts 

Bandoleers — Small wooden 
cases, covered with leather, twelve in 
number, each containing a round of 
ammunition, which used to be worn 
by musketeers in former days, attached 
to the shoulder-belt They are now 
obsolete , though at the present day 
sportsmen wear waist-belts with somany 
detached charges hanging to the belt 


Bandrol or Bannerole—A 

small flag Bandrols are nsed to convey 
signals from any particular spot to a 
saluting battery or other post Also 
to mark the position to be taken up by 
the flanks of a legiment at a review, 
in deploying, &c 

Bandy— An Indian name for a 
Madras country cart 
Banner — Formerly, a flag or 
standard under which the vassals of the 
lord of a manor united for some com- 
mon purpose, he being the chief of 
the troop or company The word 
is m disuse at present in the army, 
except for the small flags attached 
to the drums and trumpets of cavalry 
regiments 

Banquette — A step of earth 
about 4 % feet below the crest of the 
parapet, to enable the shortest men to 
fire over it with facility 

Bar Bells— Used for gymnasia, 
and are of the following weights 
20 lbs , 35 lbs , and 40 lbs 
Barbette — An earthen terrace 
raised within a parapet, so high as to 
enable guns to fire over the crest of the 
latter, and, theiefore, with a freer range 
than when worked at an embrasure 
Barbican— A watch-tower, hav- 
ing a considerable command of view, 
and admitting thereby of the enemy 
being seen at some distance It also 
implies an ancient fortification placed 
before the walls of a town, or a defence 
at the entrance of a bridge , also, aper- 
tures made in the walls of a fortress, 
to fire through upon the enemy 
Bar Xron — Is malleable iron, and 
either square or flat Bar iron should 
be tested by the fracture, and the 
sample should be inch square, or, if flat 
bar, \ inch thick To carry out the 
test, cut a notch on one side with 
a cold chisel and bend the bar down 
over the edge of an anvil, or give 
d * 
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it a heavy blow, when lying flat on 
the ground, with a sledge hammer , 
if the fracture exhibits long silky 
fibres of a leaden grey color, cohering 
together, and twisted, or pulling apart 
before breaking, it denotes a tough, 
soft iron, which is easy to work and 
hard to break, suitable for sheet iron, 
wire, & c , but it may weld badly A 
medium even gram, mixed with fibres 
as above, but without white specks or 
dark spots, is also a favorable indica- 
tion , in general, a short blackish fibre 
indicates iron badly lefined and mixed 
with carbon, plumbago, or oxide , if 
worked very hot, it may be improved, 
but there will be great waste A very 
fine close gram denotes a hard steely 
iron, which is apt to be “ cold-short,” 
hard to work with hammer or file A 
coarse gram with a brilliant crystal- 
lized fracture, or yellow or brown spots, 
denotes a brittle iron, inclined to be 
“ cold-short,” but working easily when 
heated, and making a good weld 
Cracks on the edges of the bai gene- 
rally indicate a “ hot-short ” iron 
which will not weld Blisteis, flaws, 
&c , arc caused by imperfect welding 
at too low a heat, or by the iron not 
being properly worked, but do not 
always indicate an mfenor quality 
In general, good iron is readily heated, 
is soft undei the hammer, and throws 
out but few sparks when taken from 
the fire 

Bar Shot — Consist of two solid 
hemispheres connected by a bar They 
are now no longer used m the service 

Barb— The reflected points of the 
head of an arrow The armour for 
horses was formerly so called 
Barometer — • This well-known 
instrument was invented by Torricelli 
for measuring the weight of the atmo- 
sphere, or its pressure on the surface of 
the globe. 


The following, extracted from Weale’s 
Dictionary, will explain the principle 
on which the barometer is made — “ It 
is well known that it is owing to 
the atmospheric pressure that water 
rises in a common pump after the 
air has been drawn from the barrel, 
but that the height to which it can be 
raised by this means is limited, and 
does not exceed 30 feet , a little more, 
therefore, than 30 feet balances the 
atmosphere Mercury being 12 times 
heavier than water, about 30 inches of 
mercury will also counterpoise the 
atmosphere > * 

“ The principle of the barometer is 
simple If a tube, about 3 feet«long, 
closed at one end, and open at the 
other, be filled with mercury, and w ith 
the open end stopped by a finger, this 
tube be reversed, and placed upright 
in a cup partly filled with the same 
liquid, the mercury in the tube m or- 
dinary states of the weather will 
descend to 30 mches, measured from 
the surface of the fluid in the cup, and 
not much lowei The mercury is sus- 
tained in the tube by the piessure of 
the atmosphere on the surface of the 
fluid m the cup Such a tube and cup 
so filled, would, in fact, be a baro- 
meter , and if a movable index were 
added to it, this simple instrument 
would indicate the changes which take 
place m the atmospheric pressure ” 

“ When observations are made on 
land, above the level of the sea, a cor- 
rection is required for altitude, since the 
weight of the atmosphere diminishes 
as we ascend It is owing to this that 
we are enabled to determine the height 
of mountains by barometers ” 

“The cause of the oscillations of 
the barometer in a gale of wind was 
first explained by the late Mr Rcdfield 
of New York A quantity of fluid 
in a cap, put in a rapid circular 
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motion, gives a representation of the 
form of that portion of the atmos- 
phere which is withm the limits of 
a storm A whirlwind which sets 
an extended portion of the atmosphere 
m a state of rapid revolution, dimi- 
nishes the pressure over a correspond- 
ing portion of the earth’s surface, and 
most of all at the centre of the whirl, 
where the depth of the compressing 
column of air will be least” 

Barracks— The name is said to 
be derived from the Spanish “ barraca ” 
They are buildings erected by Govern- 
ment for the lodgment of troops Bar- 
racks in England, where the ground 
is sufficiently spacious, are made to 
enclose a large area, for the purpose of 
exercise and drill , but in India, ex- 
cept m a few stations, the barracks are 
detached houses, either built m line or 
m echelon The latter is considered 
the most desirable position, as it ad- 
mits of the air circulating freely among 
all the buildings 

Barrel, Ban — The cylinder of 
a gun , moie generally applied to small 
arras, the manufacture of the barrels 
of which oftentimes forms a distinct 
trade to other parts of the gun, the 
barrel being made by different hands, 
and sometimes in different establish- 
ments Each barrel, after manufacture, 
has to be tested, and must receive the 
Tower mark of its having stood the 
necessary proof 

Barrel, Piering — A term ap- 
plied to the construction of bridges 
for military purposes with casks or 
barrels, when no pontoons or boats 
can be obtained 

Barrels, Powder — The barrels 
m which gunpowder is packed They 
are of different sizes, viz , 100-lb ,50-lb , 
and 25-lb barrel Also the bonge bar- 
rel, which is of smaller dimensions 
than the lQQ-ib, barrel, and intended 


to be used, not for storage, but for 
holding loose powder or cartridge **» 
a standing battery Barrels are com-* 
posed of heads and staves, and are made 
by hand, in India, of teak wood, and 
bound round with four copper hoops. In 
England, powder barrels are made by 
machinery, and usually of American 
oak, bound round with four copper 
hoops and four ash hoops The 100-lb 
barrel is specially the barrel for pack- 
ing powder m The smaller sized 
barrels are used for carrying about 
mealed powder in powder houses, and 
for the storage of saltpetre and sul- 
phur The quarter size or 25-lb 
barrel is used for packing small arm 
ammunition m The bouge barrel is 
distinguished from the rest by having 
a leather bag attached to it, fixed on 
the outside of the barrel, under the 
second hoop The word “bouge” or 
“ budge” is corrupted from the old word 
bougefc, a leather bag All spare and 
empty barrels are returned to the Gun- 
powder Agencies, when no longer re- 
quired in arsenals, to be repaired and 
set up afresh 

The following are the dimensions of 
the 100-lb Indian powder barrel 
Diameter of bulge 16 inches 

,, „ head 14 „ 

Length of staves 20 „ 

Thickness of ditto at head 1 inch 
», » bulge $ ,, 

Diameter of bung-hole 1 5 inches* 

Weight , . 34 lbs. 

Contents 100 to 112 lbs 

„ in cubic inches 3180 
The weight of a new barrel complete 
is from 35 to 40 lbs , and measures 4 08 
cubic feet The price is about £ 0-1 6-6, 
The dimensions of English barrels 
are as follow — 

Inches, Wt when fofi. 
lbs. 100 Barrel 15 x 17 x 21 lbs. 180 - 
50 „ 12$ x 13* x 17 „ 68 
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Barrel*, Stove— For use m 

carrying powder in manufacturing 
departments. 

Barricade — The term is derived 
from " Bamque , ” in allusion to the 
defences of the streets of Pans during 
the disturbances of the League The 
barricade of a town is formed from 
any materials, stores, &c , available at 
the moment, such as palisading, made 
musket proof by sandbags, chevaux- 
de-fnse, carts, wagons, iron railing, 
barrels, hampers, or sacks filled with 
earth to form a parapet , the object of 
the barricade being not only as a pro- 
tection to people behind it, but to close 
up openings, streets, & c 

Barrier* — In fortification, are 
strong gates, so placed as to defend 
the entrance of a passage into a forti- 
fied place 

Baryta (BaO)— A compound of 
oxygen and the metal barium possess- 
ing alkaline properties Chloride of 
barium is used as a re-agent to preci- 
pitate the sulphates m testing saltpetie 
— Vide Chloride of Barium 

Base line, — In military tactics, 
signifies the line on which all the 
magazines and means of supply of an 
army are established It also means 
the line on which troops in column 
move In surveying, it is the line on 
which a senes of tuangles are con- 
structed for the purpose of deter- 
mining the position of objects and 
places 

Base of Operations,— In mi- 
litary art, means the original line on 
which an army forms, whether it be the 
frontier of a country, river, or any safe 
position from which an army takes the 
field to invade an enemy's country In 
case of retreat, the base of operations 
should be kept open to fall back upon 
If acting on the defensive, the position j 
most be such as to prevent the enemy ' 


breaking the lme and forcing the army 
away from its base 
Base Bing — In smooth-bored 
ordnance, the ring which encircles the 
breech, connected with the body of the 
gun by a concave moulding, termed the 
base nng ogee 

Basil — Tanned sheep-skm, used b) 
saddlers and book -binders 

Basiliske — A large-bored gun of 
great weight, used m the 16th century 
BaBket — The name given to the 
leather guard round the handle of fen- 
cing or single-sticks The leather of 
condemned pouches is often applied to 
this purpose 

Basket Kilt— The hilt „ of a 
sword, so made as to contain and guard 
the whole hand 

Basaoolah— A small hand adze, 
known as the “ Indian adze," for pre- 
paring turnery woods 
Bastion— In fortification, a work 
generally constructed at the salient an- 
gle of the polj gon, consisting of two 
faces and two flanks The leading 
principle in the construction of a bas- 
tion is, that every part of it should be 
defended by the flanking fire of some 
other part of the works It is com- 
posed of a large mass of earth excavated 
from the ditch, and reveted towards 
the country with masonry Bastions 
are of two kinds, full and empty A 
full bastion is, when its interior sur- 
face is on a level with the rampart 
An empty bastion, when the interim 
ground is lower than the rampart 
Bat-korses — Are* baggage 
horses belonging to officers when on 
service 

Bat-men — Were originally ser- 
vants hired m war time to take care 
of the horses belonging to a tram of 
Artillery, Battery, Baggage, &c. Men 
who are excused regimental duty for 
the specific purpose of attending to the 
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horses belonging to their officers are 
called bat-men 

Batardeau— In fortification, a 
wall, 7 or 8 feet thick, which crosses 
the ditch at the salient angle of the 
bastion , there is a sluice m the mid- 
dle and a turret upon the top, to pre- 
vent persons crossing , foi field works 
it is composed of piles, planks, &c 

Bath, Order of the— As ex- 
plained m Brande’s Dictionary, a Bri- 
tish Order of knighthood On the day 
of his coronation, Henry IV confer- 
red the dignity of knighthood on 
forty-six esquires, who had watched 
during the previous night, and bathed 
themselves in pursuance of a very an- 
c lent custom derived from the usages 
of the Franks The custom of making 
knights under the circumstances men- 
tioned was discontinued after the 
coronation of Chailes II , but George 
II re-instituted the Order It con- 
sists of three classes, G C B , K C B , 
and C B The Older is now extended 
to civil as well as military mon 

Baton — A truncheon or staff con- 
ferred upon Field Marshals as a sym- 
bol of authority 

Batta— An Indian term, implying 
field allowances granted to troops in 
India m addition to their regimental 

pay 

Battalion — A body of infantry 
of the maximum strength to be effi- 
ciently handled and commanded in ac- 
tion by one officer The strength of 
battalions varies m different armies 
In the British Service it rarely exceeds 
a thousand men, and is commanded by 
a Lieutenant-Colonel 

Batten— In carpentry, a scantling 
of wood from two to four inches broad, 
and about one inch thick, commonly 
used to strengthen articles, such as 
boxes, See 

Batter— In the operations of a 


siege, to fire continuously at a revet- 
ment with the object of breaching 

Batter— In fortification, the back- 
ward slope of a revetment or retaining 
wall 

Batter»bead— The flesh of a 
drum on which the drummer applies 
his stick 

Batteringr-Bam— Of all the 

ancient offensive weapons, none were so 
efficacious as the “ battering-ram ” It 
consisted of a long pole or spar, head- 
ed with a huge mass of iron or brass, 
usually shaped like the head of an 
animal, from which its name was de- 
rived The spar was sometimes mount- 
ed on wheels, but more frequently 
suspended by cords from a triangle of 
stout beams In either case, the inten- 
tion was to impel it violently forward 
against an opposing wall, not with the 
view of penetrating the mass, or even 
of dislodging a portion by its imme- 
diate shock, but to generate a vibration, 
which, continually repeated, would 
shake the strongest walls to their found- 
ation, and eventually bring them 
down 

Battery— Signifies, Uf, General- 
ly , any number of guns grouped 
and in position for action 2nd, 
Specially , the unit of an artillery 
command, as a battalion is of infantry, 
or a squadron of cavalry 3rd, any 
work, permanent or temporary, consi- 
dered merely as a position for a group 
of guns Movable batteries are divided 
into two classes, Siege and Field The 
number of guns composing a siege 
battery, or, as it is commonly called, a 
siege tram, depends on the service it is 
likely to be engaged in, and all that 
has been laid down on the subject has 
been the minimum or unit strength of 
which a tram should be formed, which 
can be multiplied or increased accord- 
ing to circumstances. The proportion, 
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however, that the several natures of 
ordnance should bear to each other id a 
siege train has been fixed, and will be 
found under the head of Siege Artillery 
This has reference to smooth-bored ord- 
nance, the proportion having been laid 
down before nfled guns were intro- 
duced But since the introduction of 
rifled ordnance, the proportion of guns 
differs, and the constitution of the tram 
has been altered 

Batteries of Field Artillery are com- 
posed, at present, either of 12-Pr or 
9-Fr nfled B L guns, of six guns 
each, which are to be replaced by the 
new bronze M L gun of 8 cwt for 
the Horse Artillery, and by a heavier 
gun for the Field Batteries, — at least 
this is under contemplation — the 8 cwt 
gun, or 9-Pr , being considered too light 
for any but Horse Artillery purposes 
Under the head of Field Artillery is 
included Mountain Batteries, composed 
chiefly of 7-Pr nfled guns 

Under the third head, viz , Perma- 
nent or Temporary Batteries, there are 
four descriptions, viz , cavahcr, elevated, 
sunken, and half-sunken batteries A 
cavalier battery has its platform for the 
gun carnage above the level of the 
ground, and is very rarely used An 
elevated battery has the platform on 
the level of the ground A sunken 
battery is excavated below the ground 
line, so that the gun can range just 
above it A half-sunken battery has 
both an interior and exterior excava- 
tion to furnish earth for the parapet 

Battle — An action m which the 
forces of two contending armies are 
engaged for the accomplishment of 
some great object The order of battle 
is the manner in which troops are 
drawn np before the attack is made, 
and vanes with different nations It 
should, however, possess the inherent 
qualities of mobility and solidity To 


attain these two objects, troops which 
are to remain on the defensive should 
be partly deployed, partly in column, 
as the allied army was at Waterloo. 
But the corps destined to attack a de- 
cisive point, should be disposed in 
two lines of battalions formed into co- 
lumns 

Battles again, whether offensive or 
defensive, are reducible to three orders, 
each subject to some modifications — 

1st — The simple parallel order, or 
that where the hostile forces face each 
other in parallel lines, to advance or 
receive the attack 

2nd — Where no other combinations 
are practicable, there is the speond 
order, or that with parallel lines rein- 
forced upon one extremity To this 
class most of the great victories of 
ancient and modem times mav be 
ascribed , for although it is not the 
most perfect m theory, it is the most 
constantly applicable m practice 

3rd — The oblique order of battle is 
the third and the best class of tactical 
dispositions , but m the application, 
great simplicity of combination is ne- 
cessarj , and great prudence in the exe- 
cution Against a manoeuvring army 
well commanded, it will always be 
difficult to apply it , but when pro- 
duced, the effect is instantaneous and 
decisive , it is the triumph of disci- 
pline and of grand manoeuvre 

Battle-axe — A military weapon, 
not now in use, but employed from 
the earliest times, by the Gauls 
especially In our own country, m 
former days, it was greatly used The 
Lochaber-axe is well known as having 
been a formidable weapon m the hands 
of the Scottish Highlander 
Battlements are the inden- 
tures in the top of old castles and forti- 
fied walls, or other buildings, in the 
form of embrasures, for the greater 
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convenience of firing or looking 
through 

Baame'g Flux— Consists of 3 
parts of nitre, 1 part of sulphur, and 
1 part of sawdust, as given in Abel 
and Bloxam’s Hand-book of Chemis- 
try This flux is capable of in- 
ducing the fusion of different metals, 
partly on account of the heat evolved 
by its deflagiation, and partly because 
it converts a portion of the metal into 
a more fusible sulphide 
Bayonet —A short sword or tn- 
angulai-shaped dagger, fitted on to the 
muzzle of afiielock, m this position 
the bayonet gives the soldier increased 
means of offence and defence The 
name is said to be derived from the 
tovn of Bayonne in Fiance, wheie it 
was first invented The original bayo- 
net was nothing more than a blade of 
steel fastened to a helve of wood, 
which was thrust into the barrel , by 
this means the musket could neither 
be loaded nor fired conveniently , 
to remedy this, an elbow and socket 
were given to it, and hence the piesent 
mode of attaching the bayonet The 
blade is made of steel 

Beak Iron— A conical pointed 
piece of metal piojecting from the 
common smith’s anvil, and on which 
the blacksmith bends his metal into 
any curved or ring-shaped form 
Beak Iron, Brazier’s — A 
conical point of metal attached to the 
anvil, similar to the smith’s “beak 
iron ” 

Beak Iron 9 Cooper’s— A T- 

shaped block of iron, -having two per- 
forations on its surface, for punching 
holes m the copper hoops of barrels 
Beaker — A precipitating vessel 
made of glass, having a small beak or 
spout It is used in chemical operations 
Beam— A horizontal piece of iron 
or timber, used to resist a force or 


weight , as a tie-beam, when it acts 
as a string or chain, by its tension , *s 
a collar beam, when it acts by^com 
pression , as a bressummer, when it 
resists a transverse insisting weight 

Beam — In steam engines, a large 
lever turning upon a centre, and form- 
ing the medium of communication 
between the piston rod and the crank 
shaft 

Beam Carriage— In artillery, 
that part of the gun-carriage included 
between the breast and trail point In 
field carriages, the beam is formed of 
a solid block, if timber of sufficient 
scantling can be obtained , but if not 
procurable, it is formed of two pieces 
tabled one into the other Formerly, 
light field carriages consisted of two 
brackets fastened together by tran- 
soms , but this form, though it pos- 
sessed strength, was found, it is stated, 
to be awkward and unhandy for quick 
manoeuvring , the block trail, theie- 
fore, was substituted for all light field 
carriages, and has been also adopted 
for certain siege carriages 

Since the introduction of the Indian 
field gun, the bracket pattern has been 
re-introduced into the service in the 
carriage adapted to this gun 

Beam Scale — Is a simple 
lever, the arms of which are equal 
At the end of each arm a scale board 
is suspended by chains Scales of this 
nature are used for weighing stores of 
every description, and are supplied by 
arsenals to the different departments 
of the army The mode of eliminat- 
ing the error in scales is, to place the 
body m one scale and counterpoise it 
by weights m the opposite scale , then 
remove the body and replace it by 
known weights, until the equilibrium is 
restored The sum of the latter weights 
will be that of the body required 
Bearing — In carpentrv, the clear 
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distance between the supports of a 
beam 

Bearing — In machinery, that 
part of a shaft or spindle which is in 
contact with the supports 

Bearing* — In surveying, the direc- 
tion of an object with reference to any 
meridian line, or the angle formed at 
the point of observation between the 
meridian line (generally the magne- 
tic) and the object 

Bearers, Sbot—For cairymg 
hot shot from the furnace to the gun 
They are made of wrought-iron, and 
have three handles The name is also 
given to rings of iron, used for paint- 
ing spherical projectiles , they aie 
somewhat less than the diameter of 
the projectile, and have handles attach- 
ed to them Under the name of “ shot 
bearers ” are implements used for lifting 
the heavier natures of rifled projectiles 

Bed — In artillery, the flame or 
rest on which a mortar is placed and 
fired from Beds are to mortars what 
carriages are to guns They are made 
of iron for the larger sized mortars, — 
viz , the 13, 10, and 8-inch land service, 
and of wood for the smaller , — viz , the 
5£ and 4^-inch The larger mortars 
are elevated by means of quoins, the 
smaller by an elevating screw The 
13, 10, and 8-inch mortars in the 
Home Service are furnished with tra- 
velling carnages, and are thus desci ibed 
in the Manual of Field Service, 3rd 
Edition — 

“Theso carriages consist of a bed 
of elm and oak, which is mounted upon 
wheels The 13-mch mortar carriage 
has an ordinary sized limber on 5-fcet 
wheels, the same as is supplied with 
the new block trail carriage for the 
32-Pr siege guns. It carries no am- 
munition The 10 and 8-mch mortar 
carnages have the limber carts (a mo- 
dified trench cart) , the same cart serves 


for both When the mortar is to be 
used, the wheels are removed, and the 
mortar and bed are placed on a plat- 
form ” An ingenious contrivance was 
applied, some years ago, by the late Cap- 
tain Machell, of the Bengal Artillery, 
to the common platform cart, whereby 
an 8-inch mortar could be placed on its 
travelling cart by tour men It con- 
sisted of a capstan fitted to the head of 
the cart, and worked by handspikes 
Beech-wood — Only one species 
(Fagus sylvatica ) is common to Eu- 
rope In England, the Buckingham 
shire and Sussex beech is esteemed 
the best The colour is whitish brown, 
of a uniform texture and clpseness 
It is considered to be almost chemi- 
cally free from foreign matters It is 
used in the manufacture of fuzes, and 
no wood has yet been found in India 
equal to it for that purpose It is va- 
luable for wooden types in printing 
Euglish powder bairels are sometime 1 
made of this wood 

Beegah — An Indian term A 
measuie of land 

One beegah=20 cottahs 
One cottah, or 16 chuttacks—fSv 
sq ft 

Bees’- wax — Vide Wax 
Bell-metal — Vide Allo^ s 
Belligerent — Waging war 
Hence any two or more countries at 
war with each other are termed belli- 
gerents 

Bellows — Aie of four sizes — large, 
medium, small, and the double-hand 
bellows The larger kinds are used 
for the standing forges m arsenal 
workshops, and the hand bellows for 
light work Each field battery has a 
forge cart attached to it, and to this 
is fitted a small portable bellows about 
the size of an arsenal “ small bellows 
The principle of the bellows is thn, 
that it attracts or draws in the air bv 
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means of a valve, compresses it, and 
expels it with great force through the 
nozzle The large and medium bel- 
lows are formed of upper, middle, and 
lower boards, which are connected by 
strong leather , the small bellows have 
only two boards The valve is situated 
in the under-board of each, and there 
is also a valve m the intermediate 
boards of the large and medium size , 
the object of this being to gi\e a 
continued instead of an intermitting 
blast, as in small bellows 
Setting — Straps used in driving 
machinery They are made generally 
of buffalo hide, as it is stronger and 
more durable than any other hide 
There is a belting used for machmeiy 
m England which is made from the 
best flax yarn, invented by Messrs 
Gr Spill and Co , woven into one solid 
3 ubstance, and saturated with a com- 
pound to consolidate it Very good 
pelting is made at the Government 
Tannery, Cawnpore, m the North-West 
Provinces of India. 

Ben or Ven Teak— (Lager- 
trcemia microcarpa) A tree which 
*rows m the Annamallay forests in 
southern India It is not so strong or 
lurable as teak It is used in arsenal 
vorksnops m the Bombay Presidency 
or packing cases, treasure boxes, and 
>ther common purposes 
Benoh, Vice— Is thus defined by 
laltzepffel — “ An implement for fix- 
ng c w firmly securing work that has to 
>e subjected to the action of the file, and 
vhich is known as the * smith’s bench 
ace* or ‘ tail vice ’ The ordinary tail 
r ices, or standing vices, are secured to 
vooden benches or tripod stands of 
ast-iron The table vice, which is 
ommonly used m workshops, is se- 
ured to the table by a clamp and screw 
vhich are armed with teeth to give a 
secure hold, but it is usual to glue a 


small piece of wood on to the table to 
receive the teeth It is necessary that 
the joints of vices should be exactly 
parallel, both with the edge of the 
bench and with the ground, in order 
that the position of the work may be 
clearly known Common vices, from 
opening on a centre, or as a hinge, are 
objectionable ; for thongh the jaws are 
almost parallel when closed, when 
opened widely, the radial position of 
the jaws causes the lower edges alone 
to grasp the work , and as m addition 
the front jaw moves m a circular arc, 
a wide object, on being fixed, is neces- 
sarily thrown out of the horizontal into 
an incline position The inconveni- 
ences, as above alluded to, have been 
removed by the vices opening on 
straight slides called parallel vices, be- 
cause the surfaces of their jaws or 
chops, and also the bearings of their 
screws and nuts, always retain their 
parallelism consequently, whether the 
work be wido or narrow, it is alwajs 
firmly grasped by the chops, provided 
the work be itself parallel 99 
Bendie — ( Thespesia populnect ) A 
wood known on the Bombay side of 
India, and used m the Gun-carnage 
Factory for spokes of wheels 

Bengal tight— A blue light* 
composed of saltpetre, sulphuret of 
lead, and sulphur, remarkable for its 
clearness and brilliancy, and which can 
be seen for many miles 

Berm — In fortification, a level 
narrow space a few feet wide, (depend- 
ing on the nature of the soil) between 
the foot of the parapet and the scarp 
of the ditch, to prevent the mass of 
earth, of which the parapet is made, 
from sliding into the ditch In firm 
soils, the berm may he only from 18 
inches to 2 feet wide, but in marshy 
soils may require to be as wide as 
6 feet 

h * 



Besiege— To attack or invest a 
place 

Beileged — Those attacked when 
shut np within a fortress 

Beftieger — The attacking party 
Beton — The French name for 
concrete which is used under water 
Bevel dear— In mechanics, de- 
notes a species of wheel-work, where the 
axis or shaft of the leader, or dmcr, 
forms an angle with the axis or shaft of 
the follower to be driven In practice, 
it Is requisite to have finite and sensible 
teeth in bevel gear These are made simi- 
larly to those of spur gear, except that 
in the latter they are parallel, while in 
bevel gear the} dimmish in length and 
thickness m approaching the apex of 
the cone, the teeth are of any breadth, 
according to the strength required 
Bevel Wheel— A wheel having 
teeth formed so as to work at an angle 
either greater or less than half a right 
angle 

Bevelled Handspike — A 

handspike the end of which is sloped 
off at an obtuse angle 

Bheestie — An Indian term for 
a water-carrier Bhcesties are attach- 
ed to all regiments in India, whether in 
barracks or on the march The word 
u bheestie ” is derived from the Per- 
sian behisht , heaven, or delight, with 
reference to the satisfying qualities of 
water to the thirsty man 
Bibulous Paper — Blotting pa- 
per, or papei which has the property 
of drinking m or absorbing moisture 
Swedish bibulous paper is the best for 
chemical filters 

Bickford’s Patent Fuze— 

Vide Fuze 

Bight — The double part of a rope 
when it is folded, m contradistinction 
to the ends. 

Bildar- A name given to a cer- 
tain class of natives m India, who are 


entertained as a part of the establish- 
ment of a camp or of a siege train on 
the march, for the purpose of clearing 
the camp or roads of filth and dirt, or 
cutting down brushwood in and around 
the camp 

Bill- hook— An intrenching tool 
used for cutting down and clearing 
jungle, branches of trees, stuff for 
gabions, fascines, &c 
Billeting*— The temporary quar- 
tering of officers and soldiers m the 
houses of the inhabitants of any town or 
village The Articles of War detail the 
houses upon which this duty is imposed 
Billets — Timber in logs, or m the 
rough c 

Bit, Soring — An instrument 
used in boring out the interior of ord- 
nance In this bit the paiallel shaft 
of the boring bar slides accurately m 
a groove, exactly parallel with the 
bore of the gun , the cutting blade is 
a small piece of steel affixed to the 
end of the half round block, which is 
either entirely of iron or partly of 
wood, and the cut is advanced by a 
rack and pinion movement, actuated 
either by the descent of a constant 
weight, or by a self-acting motion de- 
rived from the prime mover For mak- 
ing the spherical, parabolical, or other 
termination to the bore, cutters of cor- 
responding forms are fixed to the bar 
Bit, Bridoon— The snaffle and 
rem of a military bridle, which acts 
independently of the bit, at the plea- 
sure of the rider It is the pattern bit 
used m the artillery This bit has 
been fitted with one ring, two links, 
and a spring hook on each side, instead 
of T s and links as hitherto 
Bit, Curb— Two kinds are used m 
the service, one for the mounted non- 
commissioned officers and detachments 
of artillery, the other for the harness 
bridle 



BIT 


35 


BLA 


Sit, Spiral— A gun implement 
used for clearing the vents of ordnance 
when choked, after the gun drift has 
failed to do so 

Sits, Bouehing — Instruments 
used for boring a hole m the vent field 
of bronze guns, to receive the copper 
plug, or bouch, through which the vent 
is afterwards drilled 
Bits, Centre,or Centre Bits 
— Steel tools of different shapes made 
to fit into a bent handle, something 
like the letter G, which, acting as a 
lover, allows of the tool being turned 
round and round by one hand, while 
with the other, the workman holds the 
top of # the handle steady and vertically 
over the point of the tool Some of 
the bits or tools are for cutting out 
cylindrical holes, and are shaped at the 
cutting edge like a chisel, with a small 
point projecting from the centre of 
the edge, on which the instrument 
turns m the wood, and acts on the 
principle of a lathe On each side oi 
this point, the chisel edge is bent side- 
ways, in opposite directions, to allow 
of its ploughing up the wood before it 
with greater efficiency than it would 
do, if it were not so formed 

Bitumen — A name for a number 
of inflammable mineral substances, 
known under the names of naphtha, 
mineral tar, asphalte, &c 

Bituminous Coal — A coal 
which burns with a smoky flame,— such 
as Newcastle and similar kinds of coal 
In comparison with Anthracite coal, it 
possesses a smaller quantity of carbon, 
and its heating qualities are less 
Bivouao — From bis “ double,’ ’ 
and the German vmche " a guard ” An 
army is said to bivouac, when it does 
not encamp at night, but rests m the 
open air uncovered 
Black Bead— A name given, hut 
erroneously so, to graphite. Black 


lead is found principally at Borradaile 
in Cumberland, and is used largely m 
the manufacture of pencils # 

Blackwood — (Dalbergta latt 
folia ) This tree grows in Southern 
India in the Annamallay Forest, and in 
other parts of India and Burmah The 
wood is close-grained, strong, flexible, 
fibrous, durable, and of a deep purple 
colour It is Used m the Bombay Gun 
Carnage Agency for beams, cheeks, 
axlebeds, poles of field carriages, 

Blakeley Gun— Is built up oi 
wrought-iron rings or hoops, shrunk 
around a cast-iroft core It is con 
structed to load at the muzzle, thereby 
securing greater strength, and dispens 
mg with all the questionable ad van 
tages claimed for breech-loading can 
non This gun has been largely m 
troduced into the Spanish service Th< 
shell used in the Spanish service n 
connection with this piece is of cast 
iron, with six buttons of zinc arrange! 
in two rows around the cylindrical par 
of the ball , these enter the grooves n 
the bore, and give the rotatory motioi 
to the^ projectile 

Blank Cartridge— A Cartridge 
containing only powder, used for salut 
mg and drill purposes 

Blankets — Those used for hors< 
blankets in India are, made m tb 
country, and the best are manufacture* 
m the Meerut district, on the Benga 
side of India 

Blasting 1 — The rending of am 
mass of rock or masonry by means o 
some explosive force, such as gun 
powder or gun-cotton. When gun-pow 
der is used, a hole is bored into th 
rock or masonry, the diameter of whicl 
varies from one to six inches Thi 
hole is charged with powder and wel 
tamped The shortest distance from tb 
charge to the nearest surface of the rod 
or masonry work, is called “ the line o 
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least resistance,” and tlie charge is cal- 
culated with reference to it, and to the 
distance apart of the blasts When blasts 
are arranged at two-line intervals, that 
is, are twice as far apart as the length 
of the line of the “ line of least resist- 
ance,” the charge vanes from about 
i to i the cube of the “ line of least 
resistance ” But the nature of the 
matenal to be blasted has of course 
considerable influence on the si7e of 
the charges, and no absolute rules can 
be laid down on the subject The tools 
used in blasting arq the jumper, which 
is a long iron crow-bar, with a swell 
In the middle, and the borer and ham- 
mer. There is also a tamping bar and 
needle required — these are of copper 
When the hole has been bored, and 
the charge lodged, the tamping needle 
is inserted in the hole, and the process 
of tamping commenced , this is effect- 
ed by ramming home clay and the 
chips that have been taken out of the 
blast hole, by means of the tamping 
bar The latter has a grooAe m it, m 
which the needle fits, so as to remain 
undisturbed while the tamping is going 
on When this is finished, the needle 
is carefully extracted and the vent 
thus left primed with powder From 
this it will be seen that mining with 
gun-powder is a matter of much labor, 
whereas with gun-cotton, now much 
used for the purpose, not only is a much 
smaller charge m proportion required, 
but there is no necessity to bore so 
deeply 

Mil adage — A temporary bomb- 
proof or splinter-proof roofing, con- 
structed of timber and the like, to give 
cover to magazines, batteries, hospi- 
tals, Ac. 

Blinds — Shutters of an embra- 
sure i they are musket-proof, and at a 
siege, at the discretion of the officer 
commanding the artillery, are made op 
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by the engineer department from mate- 
rials available on the spot Id the 
Crimea, coils of rope run round the 
chase of the gun were nsed, in addi- 
tion to the ordinary blind, to protect 
the gunners from the fire of rifle-men, 
when laying the gun 

Blistered Steel — Malleable 
iron, subjected to the process of cement- 
ation, whereby the iron absorbs carbon 
After being exposed for some days 
to the fire, the bars become covered 
with blisters, apparently from the ex- 
pansion of the minute bubbles of air 
within the metal, hence its name In 
this state it is not much used, except 
for welding to iron By certain pro- 
cesses, it is made from this state either 
into shear or cast-steel 

Block — When two or more pulleys 
are placed beside each other in the 
same Bheaf and upon the same axis, 
this combination of pulleys is called a 
block Two blocks are commonly used 
at the same time the one attached to 
a fixed point , the other to the weight, 
and moving with it All pulleys are 
encompassed by one common rope, 
passing from one block to another, one 
of the ends of the rope being attached 
to one of the blocks, whilst the other 
is drawn by the power By means of 
this system or combination of pulleys 
which is called a tackle — 

P W 1 number of parts of 
the cord passing over the movable 
block 

Blockade— In a military sense, 
impliesjhe surrounding of a place with 
different bodies of troops, who shut up 
the avenues on every side, and prevent 
all ingress or egress Pans, m the war 
of 1870, is an instance Of this The 
design of the blockade is either to bom- 
bard the place, and so cause the besieged 
to surrender, or if bombardment is not 
resorted to, to oblige those who are shut 
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up ra the town to consume all their pro- 
visions, and by that means to compel 
them to surrender for want of subsist- 
ence 

Block-Hottse— A small forti- 
fied barrack, frequently used as a keep 
or place of final defence in a field- 
work 

Slock f Tangrent— A patch of 
metal in rear of the base ring of ord- 
nance, into which the tangent scale fits 
or slides 

Slock -Tin — Tin which has un- 
dergone refining, either by liquation 
or poling, when it is run into iron 
blocks, each weighing about 3 cwt 
Tin thus treated is found to form in 
the melting basin three strata, of which 
the top stratum is most pure, the bot- 
tom most impure, and the middle of 
average purity The best qualities of 
this metal are the Banca, the Cornish, 
and the Spanish tin 
Slock-Trail — In artillery, that 
pattern of gun carriage, the trail of 
which is formed of one beam, or two 
beams tabled one into the other 
Bloomfield Gun — An ordi- 
nary cast-iron gun, with a charge of 
one-third the weight of the shot 1 1 
has from If to 4 cwt of metal to 
every 1 lb of shot The 32-Pr of 56 
cwt, and 24-Pr of 50 cwt , are still in 
use 

Blowing Charges— Used for 
different natures of common shells, 
and are a mixture of gun-powder and 
coal-dust The object of using the 
blowing charge is when it is not desir- 
able or safe to burst the shell 
Slue Sights— Used for signals 
They are to a great extent superseded 
by the service signal lights The com- 
position of blue lights consists of salt- 
petre 4 parts, sublimed sulphur 2 parts, 
red orpiment 1 part 
Blueing— -The art of imparting a 
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blue colour to finished iron work or 
steel, such as gun locks, barrels, &e 

Sines — One of the three mounted 
regiments of household troops This 
regiment was originally raised ftt 
Oxford, and was commonly called the 
Oxford Blues 

Blunderbuss — A large bored 
fire-arm, capable of holding a number 
of musket balls or slugs The blun- 
derbuss is a weapon of the past, and 
scarcely ever seen now 

Board, Regimental— Consists 
of a certain number of officers assembled 
by order of the commanding officer 
of a regiment, for the purpose of in- 
vestigating and reporting upon such 
matters as may legally be brought be- 
fore it 

Bob-The ball of a pendulum 

Body — In a military sense, is a 
number of troops united under one 
commander 

Body of the Place— In for- 
tification, the space enclosed by the 
enceinte or line of bastions and cur- 
tains 

Boiler — An iron or copper vessel 
for containing water to which heat is 
applied for the generation of steam 
Boilers vary m form and dimensions 
according to the purpose for which 
they are intended The best boiler is 
that which, with the least cubical con- 
tent, gives the greatest heating surface 

Boilers, Copper— The larger 
sizes of 1,000 and 500 gallons each, 
are used m boiling and evaporating 
saltnetre, and the smaller ones for a 
variety of purposes in saltpetre re- 
fineries, arsenals, and laboiatories. 

Boilers, Iron — Used in mixing 
hot laboratory compositions They 
are classed m arsenals as large, medi- 
um, and small, the former holding 20 
gallons and upwards, the two latter, 
over 10 gallons each 
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Boiling: Points 

of Z.i- 

quids — Are as follow 


Sulphuric Ether 

100 deg 

Alcohol 

176 „ 

Water and essential Oils 

212 „ 

Water saturated with salt 

224 „ 

Nitric Acid 

248 „ 

Phosphorus ignites at 

. 100 „ 

Spirit of Turpentine 

350 „ 

Sulpur volatalises at 

180 „ 

Sulphuric Acid 

640 „ 

Mercury 

655 „ 

Tallow melts at 

92 „ 

Wax, white, at 

155 „ 

Wax, yellow, at 

149 „ 


Bollards — Large posts driven in 
the ground to which hawsers or cables 
of any sort can be made fast They 
are recommended to be provided at the 
tops of ramps, or in narrow passages, 
and in masonry works 

Holster — A block of wood placed 
over the axletrees of gun carriages, 
into which the tongue of the perch 
enters Also the lower part of the 
cheek of a gun carriage The iron collar 
in which a gun turns in the boring 
bench The quoin or wooden bolster 
by which a mortar is raised in its bed 
Bolt — Vide Canvas 
Bolts, Screw — Are * either 
of wood, copper, or iron, the latter 
chiefly used in the manufacture of gun 
carriages, such as the eye, axle, transom, 
and centre bolts, of varying diameter m 
the stem, each having a square head 
Bolts of this nature are made either of 
bar or bolt iron, by the process techni- 
cally termed “ drawing down,” or 
“ jumping” , they may be made also by 
building up or welding Screw bolts 
are secured to the work they are 
intended for, by square or other shaped 
nuts 

Bomb— A shell, or hollow cast-iron 
globe. General Cotty, m his Diction- 
ary of Artillery Terms, states they were 
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first nsed at the siege of Rhodes m 
1522 

8omb*Proof— This term isgiven 
to the roofs of certain military build- 
ings, which are formed so as to withstand 
the shock of heavy shot or shell falling 
on them Magazines for holding gun- 
powder are generally made bomb-proof. 

Bombard— In the early days of 
fire-arms, and after the introduction of 
gunpowder, all guns were called 4 * bom- 
bards” from which projectiles (stone) 
were propelled by gun-powder , after- 
wards the name was changed to can- 
non 

Bombardier — Tho name given 
to the lowest rank of non-commissioned 
officers m the artillery Bombardiers 
rank as corporals of cavalry and mfan- 
trv, vide Queen’s Regulations Form- 
ei ly, in the French Army, the duty of 
the bombardier was to serve mortars 
and howitzers only, and a battalion in 
the French service consisted of four 
companies of bombardiers and fourteen 
of gunners 

Bombardment — Assault of 
a place by means of shells and other 
incendiary missiles The continental 
war of 1870 affords a recent instance of 
bombardment, in that of Strasbourg, 
and other fortified towns in France 
Great destruction to life and property 
must naturally be expected m the 
bombardment of a fortress, and which 
falls chiefly on the civilian portion 
of the inhabitants , though it is usual 
before bombarding a town to give 
women and children the opportunity of 
quitting the place History affords 
many instances, both in Europe and 
India, of the terrific effects of bom- 
bardment in the reduction of for- 
tresses 

Bone Spavin — A bony tumour 
in horses where the head of the splint 
bone joins the shank. Inflammation 
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of the ligaments of any of the small 
bones of the hock proceeding to bony 
fcnmOnr, classes as spavin 
Boning: Staff — A T-headed 
staff, used in conjunction with a plum- 
met and line for taking short levels. 

Bonnet— In fortification, a small 
work, with two faces, placed before the 
salient or flanked angle of the ravelin, 
between the two tenaillons. 

Boom — An impediment drawn 
across the month of a river or harbour 
It is formed generally of timber logs 
chained together, and anchored or 
otherwise secured 

Booming:— The report of distant 
gunB # 

Booming: out— In pontooning, 
the technical word of command to 
44 shove out a pier ” 

Boot-and-aaddle— A parade 
call in the cavalry and artillery, sound- 
ed half an hour before the turn out 
Borax— A salt of great value as 
a flux, and used m arsenal workshops 
for soldering purposes in melting brass, 
and also in casting brass when the metal 
is in a state of fusion Native borax 
or tincal is found m India, Thibet, 
Persia, and other countries It is also 
manufactured m England from boracic 
acid with crystallized carbonate of soda 
Bore — In artillery, the hollow cy- 
linder of a piece of ordnance, measured 
from the muzzle to the breech Shell 
guns, howitzers, and mortars, have a 
chamber at the bottom of the bore to 
receive the charge , this is also included 
in the length of the bore In a piece 
of ordnance, the length of the bore 
should be such as to allow of the com- 
plete combustion of the whole charge 
If the bore- be not of sufficient length 
for this purpose, a considerable portion 
of the charge will he blown out uncon- 
sumed. The length of the bore will, 
however, be limited by several practi- 


cal considerations, such as the Weight 
and length of the piece, the Bpace it 
will have to occupy, and whether the 
gun is rifled or otherwise, Ac In al 
muzzle-loading rifled guns the ter- 
mination of the bore and of the grooves, 
respectively, are marked by'two lines 
turned round the extenor of -the gun 

Bored-up duns- Vide Beam. 

Borers for l*uzes — Are of 

two kinds, termed 4 hook * and 4 hand * 
borers , the former consists of a hook, 
into which the fuze is placed, and a 
Bbank which contains a female screw 
The bit passes through the centre of 
the handle and male screw, and it is 
secured by a small screw which 
presses upon the bit The length of 
the bit is so regulated, that, when 
placed in the handle, it will enter suffi- 
ciently far into the composition when 
screwed down to the shoulder The 
hand borer is a simple instrument, and 
supplied to each gun 

A new pattern hand gimlet borer has 
been scaled to govern manufacture 
for service with the 9-Pr bronze rifled 
M L guns of 8 cwt to be used instead 
of the hook borer 

Boring: Machine— Boring is 
a branch of turning, only m the for- 
mer the tool is usually made to re- 
volve while the work is at rest There 
are, however, exceptions to this In 
boring light cannon, which are cast 
solid, the gun is made to revolve, while 
the borer advances on a fixed axis , or 
m heavy ordnance, the gun may be 
fixed while the cutter revolves 

Boss — A stud or ornament raised 
above the leather work of a cavalry- 
man’s horse trappings The term is 
also applied to the projecting ends of 
metal wheels or edge rollers. 

Botbway’ft Blocks— Two na- 
tures of these blocks have been intro- 
duced into the service, the 18 and 15- 
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inch They are each single, doable and 
treble blocks These blocks are to super- 
sede, m future issues to the land service, 
the ordinary common blocks of 18-inch 
and upwards The existing store of 
iron gyn blocks is to be used up Both- 
way’s blocks are made of the best Eng- 
lish elm , m India of sissoo, which is a 
better wood , the swivel, hooks, and 
shackles, of the best manufactured scrap 
iron— the straps and pins for sheaves, 
also connecting pms of the best S C 
iron, and the sheaves of gun metal 
Bottles, Soda Water— Are 
issued in India to European troops on 
the march, instead of wooden canteens, 
for holding drinking water The bot- 
tles are covered with leather, and have 
a strap attached, by which the soldier 
can sling the bottle over his shoulder 
Bottoms, Shot— The block of 
wood attached to spherical shot or shell 
to steady them in their passage through 
the bore of the gun, and to keep the fuze 
in the axis of the bore when loading 
They were fastened at one time by tin 
straps , at another, with an adhesive 
composition These methods have 
been superseded by Colonel Boxer’s 
mode, — viz , by attaching the bottom 
or sabot to the projectile, by means of 
a copper rivet driven through the 
centre of the wood into a small under- 
cut cavity m the shot , the shape of the 
hole and the malleability of the metal 
causing the sabot to cleave most closely 
to the shot or shell 
Bouche — Or vent piece in guns, 
is commonly made of pure copper, 
which has been well condensed by 
hammering, when cold It is inserted 
into the vent field, after the piece has 
been turned, m the form of a screw 
Bottches are fixed to all ordnance, 
and are of two kinds, the “ through 
vent ” and the “ cone vent ” Bouches 
can be removed 01 renewed if necessary 


Bounty— A sum of money, for- 
merly given by Government on men 
enlisting into the army. This dona- 
tion is now withdrawn, probably m 
consequence of the improved condi- 
tion of the soldier, as compared with 
what it was some years ago The pay 
now m the army is doubtless sufficient, 
with the increased comforts given to the 
soldier, to urge men to take to it as a 
profession without any other induce- 
ment 

Colonel Burn, m his Naval and Mili- 
tary Dictionary, states that m the artil- 
lery bounty was formerly given for 
each day that a gun or mortar re- 
mained m battery during a siege*, 
Bow-^One of the earliest arms or 
weapons we are acquainted with , of 
equal, if not greater, antiquity than the 
sling The first account we find of it 
is in Genesis, chapter XXI, verse 
20, when the law-giver, speaking of 
Ishmael, says, “ and God was with 
the lad , and he grew, and dwelt m 
the wilderness, and became an archer ” 
Sow, Cross — An ancient wea- 
pon of offence, in use in the 1 1th 
century Philip II , surnamed the 
Conqueror, introduced cross-bows into 
France In his reign Richard I of 
England was killed by a cross-bow at 
the siege of Chaluz 

Bowline — In artillery, a very use- 
ful knot, known as the single, running, 
and double bowline knots The single 
bowline serves to throw over a post to 
haul on, also to sling a barrel , the 
running bowline for securing paulms 
on ammunition wagons , and the double 
bowline, for slinging a cask 
Bowsing 1 Hope— A rope used m 
the artillery service for moving a 
weight by simply hauling upon it 
Box* Wave— The iron pipe or box 
which is introduced into the naves of 
all wheels, and m which the axle arm 
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works. The box was formerly made 
of gttn metal 

BOX, Sextant— A Surveying in- 
strument, and which is equally port- 
able with the prismatic compass, 
forming, when shut up, a box about 
three inches in diameter, and an 
inch and a half deep It measures the 
actual angle between any two objects to 
a single mmute 

Box, Store Sieg’e— This box, 
in siege guns and howitzers, is carried 
between the cheeks of the carriage In 
it are packed small stores, such as 
hammers, wrenches, esses, washers, &c 
It can also be made available to convey 
ammunition from the magazine to the 
guns m battery One is allowed for 
each gun and howitzer 

Box-wood ( Buxus emarginatus )— 
A tree which grows m the south of 
Europe, also in the Himalaya moun- 
tains in the Kooloo district, and Ku- 
maon. It is a valuable wood, of a 
yellowish color, close-grained, very 
hard, and heavy Amongst its other 
uses is that of plugs for the Enfield 
rifle bullet. 

Boxes, Bun Ammunition- 

Are of infinite variety, every nature of 
gun and carriage, siege or field, having, 
it maj be said, its own pattern box As 
the name implies, these boxes are for 
the storage aud transport of ammuni- 
tion, in time of peace or war 
Boxes, Small Arm Ammu- 
nition— Eor holding all natures of 
ball cartridge These boxes are order- 
ed for the future to be lined with tin 
Brace, Carpenter’s, with 
Bits — An instrument having a 
crank-formed shaft, used for giving 
motion to the various kinds of bormg 
bits. It is made of wood or metal, 
and at the one extremity has a metal 
socket called the pad, with a taper 
square hole and a. spring catch, used 


for retaining the drills m the brace 
when they are withdrawn from *he 
work, and at the other, it hasrlt swi* 
veiled head or shield, which is pressed 
forward horizontally by the chest of 
the workman, or, when used vertically, 
by the left hand, which is commonly 
placed against the forehead The 
carpenter’s brace is sometimes fixed 
vertically with the power of revolving 
and of being depressed by a lever, m 
some respect like the smith’s press 
drill 

Brackets — • In artillery, the 
cheeks or sides of ordnance carriages In 
field-gun carriages, the brackets consist 
of two strong blocks fitted very exact- 
ly to the block trail 
Brad Awl or Nail-pleroer 
—■A short steel wire, sharpened at the 
point into a flat chisel edge, and put 
into a plain turned handle This 
edge being pushed into the wood, and 
the handle turned round, the tool di- 
vides the fibre and makes its way on 
the simple principle of a wedge, and 
does not cut away or remove any por- 
tion of the material 

Bramah’s Hydrostatic 
Press — Vide Hydraulic Press 

Brass — An alloy of copper and 
zinc, a name commonly given to bronze 
ordnance, but erroneously so Brass 
in arsenals is confined to cast-brass, 
which is used for the repair of hinges, 
&c , and hammered brass, for soldering 
— Vide Alloys 

Breach — An opening effected by 
artillery or mine, m the walls and de- 
fences of a fortified place A breach 
is practicable when a sufficient quantity 
of material has accumulated to render 
the ascent easy to the assailants 

Breaching 1 Batteries— Con- 
structed on the crowning of the glacis 
to breach the revetments For the 
armament of breaching batteries, m de 
r 
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Siege Artillery. Breaching batteries 
should fire about 20 rounds per born* 
cm an average, with iron gnns, and 12 
for bronze The velocity with which 
shot shoald strike the work to be 
breached, shoald be less than what is 
given in nsnal practice, say from 1,000 
to 1,200 feet per second, as low velocity 
causes greater vibration to the mass 
intended to be brought down The best 
method of forming a breach is, first to 
cat the masonry or revetment in a hori- 
zontal direction, and then vertically, 
at such distances, as the strength of 
the masonry, &c , may require , the 
height of the horizontal cutting being 
about |rd the total height of the es- 
carp from the bottom, the length 
generally from 20 to 30 yards Breach- 
ing batteries arc placed at various dis- 
tances, depending on the nature of the 
attack, and of the ground on winch 
these works arc to be placed They 
should be, as stated above, on the crest 
of the glacis, if practicable , but as this 
cannot always be the case, thev may 
he at any distance up to 600 vards 
Breaking* Ground — In mili- 
tary operations, the first opening of the 
earth to form entrenchments, as at tho 
commencement of a siege It applies 
also to the striking of tents, and 
quitting tho ground on which troops 
have been encamped 
Breaking-down — In the manu- 
facture of gunpowder, is the process 
the mill-charges undergo on lea's mg 
the incorporating mills, and again after 
the press-cake leaics the press The 
machine to effect this operation, con- 
sists of two or more pairs of toothed 
gun-metal rollers, a hopper to contain 
the mill-cake, and an endless band to 
convey the cake to the hopper Break- 
ing-down, after the powder leaves the 
incorporating mills, is necessary m order 
that the meal may sit well in th express- 


ing trays, previous to being subjected 
to hydraulic pressure The necessity, 
after it has been pressed, of breaking it 
down, is to admit of its passing easily 
through the granulating rollers 
Breast-work — A hastily con- 
structed parapet, thrown np as high 
as the breasts of the troops defending 
it Vide Intrcnchmcnt 
Breech of a Gan— Is the mass 
of solid metal included between the 
end of the bore and cascablo neck fillet 
Breech Bushes, Arm- 
strong Gun — Rings screwed 
firmly into the end of the powder 
chamber by means of the facing im- 
plements They have each an angular 
face, or seating, for the purpose of scal- 
ing the gun, in conjunction with a cor- 
responding face on the vent-piece 
The} are made of copper, with the ex- 
ception of those m the 110-Pr gun, 
which arc of wronght-iron 
Breech-Zioading Guns — 
As the name implies, are guns which 
are loaded by the insertion of the car- 
tridge and shot at the breech instead 
of at the muzzle They were intro- 
duced into the scrvico some years ago 
by Sir W Armstrong , and the light 
artillery of the Butish service arc still 
armed with his breech-load mg rifled 
guns The svsfcem of breech-loading 
in the manufacture of guns has been 
abandoned in the British service, as it 
has been found that the heavy B L. 
guns will not stand the large charges 
which it is necessary to give them, and 
in light ordnance no advantage is 
obtained m loading the gun at the 
breech In the case of the Armstrong 
field guns, the breech-loading appara- 
tus is most liable to get out of order, 
and entails the expense of keeping 
up armourers for the efficient working 
of the piece, which is avoided m 
morale-loading guns. 
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Breech-loading is no new invention , 
many of the ancient cannon appeal to 
have been loaded by removing a breech- 
part or chamber, msei ting the charge at 
the breech, replacing the chamber, and 
securing it by wedging it behind 
Bieech-loading has been applied to 
small-aims with much success, as the 
Snider and Martini-Henry rifles attest 
Breeching*— -Harness adapted to 
the wheel horses of gun carriages, neai 
and off, for the pui pose of facilitating 
the stopping of a gun in motion 
Breechings, near aud off, are strength- 
ened with a “ lay ” of leather 
Brevet — From the Fiencli brevet, 
commission , appointment It is also 
a rank m the army higher than that for 
which pay is received 

Bridges— Military bridges are of 
several descriptions, — viz , bridges ot 
boats, pontoon bridges, budges of 
casks, trestle bridges, 1 aft bridges The 
three hrst natures ot bridges are most 
commonly used Trestle bridges are 
chiefly applicable to rivers in lull) 
countries, where the thice fii st-named 
bridges cannot be ust d The raft bridge 
if the last expedient that should he 
adopted by an anny in motion, as it 
has the low est degri e of buo> ancy and 
general manageabihtv Its ments are, 
that, at the expense of time, it can be 
constructed with less experienced work- 
men , it saves carriage, as it can be made 
of any materials on or near the spot In 
India, bridges of boats are generally 
formed from the boats of the country 
They are united to each other at a dis- 
tance of about 6 feet by means of ropes, 
and anchored, they are then connected 
by planks, and thus afford a safe passage 
for troops A pontoon and cask bridge 
is similarly constructed Vide Pontoons 
Brigade— -A brigade of troops 
may consist solely of either of the 
three arms, or of the three arms com- 


bined, commanded by a Brigadier-Gen- 
eral or Brigadier 

Brigade Major — An officer 
appointed to aid the Brigadier m carry- 
ing out the duties of his brigade 
Brigadier — A military officer 
whose rank is next above a Colonel 


He exercises the command of a brigade 
of troops In India, the rank of Bri- 
gadier-General is now given to officers 
commanding brigades 
Broad Arrow— The ancient maik 
of Crown property It is applied 
generally to oidnance, as well as to 
other articles which belong to the War 
Department It was originally used 
only on Admiralty stores 

Broadsword — A sword with 
a broad blade It is only used by some 
Highland lcgiments 

Bronze— Bronze is an alloy of 
copper and tin in the propoition of 
88 to 92 per cent of the foimer, and 
of 8 to 12 of tho latter , but the 
amount of tin m bronze vanes in dif- 
fuent countries Bronze is used in 
casting guns, which arc commonly, but 
erroneously, called “ brass cannon ” 
Browning Barrels — The 
Queen’s Regulations give the ingredi- 
ents for the browning of small arms, 
and tho mode of applying the ingre- 
dients, but the following receipt, known 
as the Pimlico Receipt, has been found 
to succeed in the Indian Arsenals 
better than tho one alluded to m 
the Queen’s Regulations The same 
materials, but m different proportions, 
will answer for the browning of Arm- 
stong guns 


Pimlico Receipt 
Acid, Nitric, by weight, lbs 6 
Spirits of Nitre ,, „ 0 

„ „ Wine „ „ 0 

Tinct of Steel „ „ 0 

Vitriol, Blue „ ,, 0 

i Ram Water „ „ 1 


1 14 

4 8 
3 0 

5 4 
0 12 

2 0 
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The foregoing is sufficient for 100 
Enfield nfle barrels The vitnol is 
first dissolved in the water, after which 
the other ingredients are added The 
liquid improves by keeping, but it 
should be kept m well-stoppered bot- 
tles As it is very strong, it should be 
applied with a sponge held m the split 
end of a stick, and so lightly applied 
as not to run down the barrel To re- 
brown Enfield rifled barrels, remove the 
lower sight leaf and spring and take 
out the nipple , proceed to remove the 
old browning with emery cloth, or an 
emery buff stick , that effected, plug up 
the nipple hole with a blind nipple, and 
the muzzle with a pm of deal-wood, 4 
inches of which should enter it and 
about 8 inches project to hold by, 
now coat with wet lime, which, when 
dry, rub off with dry lime, then brush 
and wipo with a clean rag , the barrel 
being now clean, and perfectly free 
from grease, free the breech, so that, 
when its tail piece is rested in a cut 
made for the purpose in the scratch 
bench, the barrel will revolve at plea- 
sure, while the breech remains station- 
ary, and the browning on its tail piece 
be preserved 

Process to be pursued in Browning 

Coat the barrels with the liquid and 
let them stand about an hour , then 
coat them again, when they should be 
allowed to stand till dry, that is, till 
the rust flies off readily, then scratch 
card them Repeat this process six 
times, the barrels being placed during 
the 3rd, 5th, and 6th stages in boiling 
water for five minutes, and then allow- 
ed to cool, when the scratch card 
should be again applied. At the 6 th 
stage the barrels should be finished off, 
taking out the breech, sponging out 
and oiling the barrel Then replace 
the breech, touching it with oil and 
wiping down the exterior of the barrel 


with an oil rag The nipple should 
now be replaced, and the sight leaf and 
spring lowered 

Brunt— The troops who sustain 
the principal shock of the enemy in 
action, ore said to bear the brnnt of the 
battle 

Buccaneers — Pirates who in- 
vaded the coasts of the West Indies 
and America during the seventeenth 
and eighteenth centuries They were 
composed chiefly of English and French 
adventurers, whose chief objects were 
war against the Spaniards and plunder 
of their ships and settlements After 
the peace of Ryswick m 1697, they 
gradually disappeared from the /seas 

Buff— The leather from which sol- 
diers’ accoutrements are made The 
following is the process pursued m its 
preparation — 

Buff or “ losh leather ” is manufac- 
tured in India chiefly from the hide 
of the buffalo The process of soften- 
ing, removing the hair, cleansing, & c , 
is precisely the same as that for com- 
mon leather ( Vide Leather), until the 
“ pelt ” is ready for tanning, when it 
has to bfe prepared for a process of oil- 
ing This is done by carefully remov- 
ing or forcing off the upper gram of 
the hide, which renders both sides of 
it as nearly alike as possible The 
hides are then subjected to the process 
of “ brannmg,” that is, steeping m fer- 
mented bran from 4 to 12 hours, accord- 
ing to the atmosphere They are then 
wrung out or sciaped over, and sub- 
jected to the pulling mill or stocks for 
2 or 3 hours , af terwaras they are spread 
out and oiled Cod oil is the best for this 
purpose The oiling is repeated during 
the first three or four days until each 
hide has absorbed f of a gallon For 
the following three weeks, the hides are 
subjected to alternate soaking and dry- 
ing, m which great care and attention 
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is required They are then exposed to a 
heating process, m hot-houses prepared 
expressly for the purpose, for two or 
three days, the heat not exceeding 130® 
Fahrenheit Having arrived at this 
stage, the oil has now to be extracted, 
which is effected by a solution of po- 
tassa, m mills constructed for this pur- 
pose The buff is next carefully clean- 
ed from all alkaline matter by frequent 
washings, and each hide hung up se- 
parately to dry The facing or sur- 
face is completed by rubbing both 
sides with pumice stone, and the buff 
is then m a fit state to be cut up into 
accoutrements 

Bl^Falo — This animal is seldom 
used for military purposes. The natives 
of India, however, use the buffalo oc- 
casionally both as a beast of burden 
and for draft purposes 

Buffers, Hydraulic — For 
checking the recoil of heavy guns The 
Hydraulic Buffer consists of a wrought- 
lron cylinder, closed at one end, the 
other end fitted with a cap and stuffing 
box, through which a piston rod passes 
The piston fits well into the cylinder, 
and is perforated with four small 
holes, the size of which varies with the 
size of the gun The cylinder is filled 
with Rangoon oil or with water, enough 
air space being left to act as an elastic 
buffer, which takes off the violence 
of the first impact of the piston on 
the oil The cylinder is firmly at- 
tached to the platform on which the 
carriage recoils, and the end of the 
piston-rod to the carriage itself , so 
that on the discharge of the gun, the 
carriage drives the piston through 
the oil or water with great velocity, 
gradually bringing the gun and car- 
riage to rest in the required distance 
Bulletin —Any official account 
whieh is given of public transactions 
Bullets — Leaden balls, either 


spherical oi elongated, and fired from 
small arms The service bullet used 
with the (Smder-Enfield) nfle is 5$ in 
m diameter length, 1 055 to 1 075 m , 
weight, 466 to 468 grains with clay plug 
It is an elongated bullet, and receives, 
at its base, a small wooden or clay plug, 
which, on the piece being fired, expands 
the lead and causes the bullet to fit the 
base tightly and fill the grooves 
The Martini-Henry bullet is 45 in 
in diameter, and weighs 480 grams 
Bullock — This animal is used m 
India for drawing heavy guns, am- 
munition, stores, &c All carts are 
drawn by bullocks in India, whether 
in the ordnance or commissariat depart- 
ments The bullock for military pur- 
poses is obtained from certain districts 
in the country, and is much larger than 
the common species of this animal 
The pace of the bullock is slow, rarely 
exceeding 2 or miles an hour, but 
he has much endurance, and can draw 
5 cwt the usual length of march, 
without being distressed 
Buntin or Bunting"— A thin 
woollen cloth, from which naval and 
military flags are made 

Burette— A graduated glass in- 
strument used m the chemical labora- 
torv, and in the assay office, for the 
purpose of dividing a given portion of 
any liquid into 100 or 1,000 equal parts 
Ip the use of the burette much loss 
of time and risk of error are avoided , 
and in the analysis of large quantities 
of saltpetre, such as is earned on m 
gunpowder factories, it is invaluable 
Burns — As scalds and burns are 
not unfrequent in the laboratory, the 
following will be found a useful lini- 
ment — 

Sweet Oil 8 parts, 

Hartshorn 1 part, 

or equal parts of linseed oil and lime 
water 
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Barr — Any roughness or uneven- 
ness observed in the barrels of guns 
after manufacture, or on balls whfth 
hove been cast, or on the edge of tools 
when ground, or in wood-work when 
turned, caused by the inequality m the 
fibres of the matei lal 

Bursting Charges — Are 
charges of powder placed in shells of all 
natures, in order that they may burst 
at the distance required The charge 
is ignited by means of a fuze There 
is a variety of patterns of bursters m 
the service, made of paper and serge 
For the most part shells are filled bj 
capacity, not measure, but there are 
certain exceptions Vide Majendie’s 
Treatise on Ammunition 

Busby — The head-dress worn by 
the Artillery and Hussais in the Bri- 
tish Army It consists of a fur hat, 
with a bag hanging fiom the top o\cr 
the right shoulder The bag, which is 
made of the same color as the facings 
ot the reginunt, appears to be of 
Hmigaiian oiigin, and intended to 
ward oif a swoid cut 
Bushing* or Bouching-— The 
operation of fitting one piece of metal 
into anothoi, which is generally bored 
for that purpose, in order to reuivc 
cither a fiesh aputure, such as the ’vent 
of a gun, or as in the case of a shell, to 
leceive a fuze which docs not fit the 
ongmul iu/e hole 

Bushing* Tents— This is resort- 
ed to when the soil will not hold well, 
or m stormy, blowing weathc r It is 
only necessary under these circum- 
stances to bush the main outer ropes of 
the tent, which is effected by bur} mg, a 
sufficient depth m the ground, a strong 
bush at each angle of the tent, to 
which ropes are attached 
Button — In artillery, the real 
extremity of a gun, known as the 
cascable button It is an ellipse flat- 


tened m the direction of the axis of the 
piece It is generally about one calibre 
in diameter 

Buttresses or Counter- 
forts — Are solid constructions of 
masonry, raised at short and equal 
intervals on the interior side of the 
revetment of the ditch, to strengthen 
and support it 

Butts — Mounds of earth raised on 
military practice grounds behind tar- 
gets, tor the purpose of stopping the 
onward course of shot, bullets, &c 

G. 

Cable — Vide Rope , 

Cadastral — This term is derived 
from the French word cadi er, to square, 
and signifies a survey on a large scale, 
such as has been adopted of late jeais 
on the Continent of Europe, and is 
now used in England iu the Ordnance 
maps The measurement eonespouds 
so nearly to 25 inches to the mile, that 
it is usuall} spoken of as the 25-inch 
scale It has the furthei advantage of 
bearing, withm a very small fraction, 
the propoition of one inch to an acre 
Accoidmg to an article in the Edin- 
burgh Remew y for Oetobci 1863, from 
which the above information is taken, 
a cadastral, as opposed to a topogra- 
phical map, may be defined to be one 
on which the objects repiesented agree, 
as to then relative positions and di- 
mensions, with the objects on the face 
of the country , while a topographical 
map, drawn on a small scale, exaggt- 
rates, for the sake of distinctness, the 
dimensions of houses, and the breadth 
of roads and streams, and is, owing 
to its smaller size, necessarily less coi- 
rect than a cadastral plan 

Cadet — In military phraseologv, 
a term givou to students who aic 
being educated at a nulitarv college 
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for the army Cadets on passing their 
final examination receive commissions , 
if educated at Woolwich, into the 
Artiller} or Engineers, if at Sandhurst, 
into the Infantry Cadets have been 1 
known to do duty, as such, with regi- 1 
ments, whilst awaiting their commis- 
sions In the French language, the word 
cadet means a vonnger member of a 
family 

Cadre —Literally a frame The 
skeleton or staff of a regiment , list of 
officers 

Oaffin’s Machine — Is a ma- 
chine for filling cannon cartridges 
As described by Captain Majcndie, it | 
( onsiafcs of a gun-mctal wheeled “ car- j 
uage,” -which icccnes two brass mea- ! 
cures, and travels up and down on gun- j 
metal rails underneath a large wooden i 
hopper 

The hopper is for the reception of 
the powdei from which the cartudges 
are to be filled , the measures are for 
measuring the thaige into the car- 
ti ldgcs There is a hole in the bottom 
of the hoppei, through winch the 
powder flows into the mcasuits as the) 
nre respectively hi ought under it , and 
there arc two holes, fitted with brass 
spouts, thiongh winch the measures, 
in their turn, discharge their contents 
into the cartridges 

The machine is so ai ranged that 
while one measure is filling the other 1 
is emptying, and b) working the car- 
nage backwards and foi wauls — which 
is done by means of ropes attached to 
a wooden treadle and worked by the 
feet— cartridges can be filled with great 
rapidity ( Vide Supplement ) 

Caisson— In artillery, a tumbnl 
or ammunition wagon 

Cake, Mill— Gunpowder after 
it leaves the incorporating mill , its 
thickness m this form vanes from 
4 to 1 an inch It is of a blackish 


gray colour, and, when broken, should 
exhibit the same uniform appearance 
without presenting any sparkliffg or 
yellow specks , should it do so, it is a 
sign that the ingredients have not 
been properly mixed or incorporated 
After the mill-cake leaves the incor- 
porating mills, samples of it are tested 
“ for strength ” in a small eprouvette 
Cake, press — Gunpowder after 
it has been subjected to hydiaulic pres- 
sure The It L G , L G , and F G 
powders of the seivice receive a pres- 
sure of 70 tons, and the It F G of 
50 tons, to the square foot 
Caked Gunpowder — Gun- 
powder which has become lumpy from 
having imbibed moisture In this 
state little permanent good can be 
done to it by icehng and re-drying it, 
as it subsequent!! absorbs moie mois- 
ture than it did before It is ordered, 
thercfoic, that powdei m this state 
shall not be le-stovcd 

Calibre — The diameter of the boie 
of a gun is its calibic Guns aie deno- 
minated nccording to the weight of 
then shot, siege howitzers, mortals, and 
shell guns in turns of their calibres, 
expressed m inches and decimals , 
thus a 24-l 5 r gun, fiom its shot wcigh- 
| ing 24 pounds, is termed a 24-Pr , and 
an 8-mch howitzer, or 8-inch mortar, 
from the diameter of its bore being of 
that si/e, is denominated an 8-inch 
howitzer or mortar The latter appears 
to be the more exact method of class- 
ing ordnance, for the weight of shot, 
from the difficulty of casting them 
perfectly spherical, and the non-homo- 
geneity of the metal, can nevci be 
depended upon , whereas, m thus giv- 
ing the size of the piece by measure- 
ment, the true diameter is expressed 
The calibres of all nfled guns, from the 
12-id to the 7-in , the projectiles of 
which are oblong, aie expressed in 
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inches and pounds, but the smaller 
natures of rifled ordnance in pounds 

Hall — In a military sense, applied 
to the assembling of troops Thus —A 
call to arms , roll call , tattoo call 
Also the sounds given by a bugle or 
a trumpet are termed “ calls ” 

Callipers — Are gun implements 
of different natuics They are used 
for measuring the bores of ordnanco, 
diameter of shot and shell, and in 
ascertaining the thickness of the metal 
of spherical projectiles, &c 

Calorie — An imaginary substance 
supposed to be diffused through all 
kinds of matter, and the sensible effect 
of which is heat 

Cam— A contm ance in machinery 
for convei ting a rotatory into a reci- 
procating motion On the breech cj - 
Under of the Armstrong gun a ring 
is fitted, to which cams are attached 
This ring fits with its mteiior octa- 
gonal figure with the exterior octa- 
gonal figuro of the cvhndcr The 
weighted lever, with a piece projecting, 
works on tho cjlindci also, and on 
the Icier being woiked round, the piece 
projecting catches the cams, and this 
screws home the biccch screw 

Camel — As a beast of buiden the 
camel is used m ceitam parts of India 
to carry tho baggage ot tioops The 
utility of camels foi this seivice is con- 
fined to those parts of India wheie the 
( hmatc is 'v ery dry In a damp, marsh} 
country, they are useless A camel tan 
carry four maunds, or 320 pounds, the 
usual length of a march, without being 
disfci cased 

Camera Xiuoida— An instru- 
ment which enables any one without 
the previous know ledge of draw mg or 
perspective, to delineate any object or * 
landscape on paper, by simply tracing ! 
with a pencil the outline depicted on 
the paper 


The instrument consists of a quad- 
rangular prism of glass, which is 
mounted in a brass frame supported bv 
a brass tube, capable of being lengthen- 
ed or shortened at pleasure, and which, 
accordingly^ affects the size of the pic- 
ture Fixed on the surface of the prism 
is a thm block metal plate, having a 
small hole m it for the observer to look 
through In taking a sketch, the ob- 
server will see the picture delineated on 
the paper, and at the same time he will 
sec the point of his pencil, which he 
must carry along the line of the object 
to he tiaced The principle of the Ca- 
mera Lucida is to refract tho rays of 
light coming from the object* to be 
diawn to the eye of the observer, 
which, at the same tune, is directed, as 
shown abo\ e, on to the paper through 
an orifice in the setting of the prism 
Camera Obaeura — A dark- 
ened chamber ha\ ing an arrangement 
of lenses and mirrors for concentrating 
the rajs of light from tho surrounding 
I objects, producing an image of them 
on a table prepared foi the pm pose 
inside The photographic camera is 
an adaptation of the above 
Camouflet — A small mine of 
about 10 lbs of powder, sufficient to 
compress the earth all around it, with- 
out disturbing the surface of the 
giound It is sometimes formed in 
the wall or side of an enemy’s gallery, 
m ordei to blow in the eaith, and to 
cut off the retieat of tho miner 

Camp — The whole extent of 
ground occupied by an army nndei 
cam as Its breadth should not exceed 
the length of lme occupied by the 
troops, when drawn out in order of 
battle With respect to the situation 
of camps, it is a general rule that both 
wood and water be near at hand 
Camps are either permanent or mov- 
able , in the foimer case the troops live 
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m huta made of wood, as m the camps 
at Aldershot and Shorncliffe and m 
the latter case under canvas, as at Col- 
chester Artillery, m selecting a posi- 
tion for a camp, should get as near water 
as possible, with reference to the sup- 
ply required for the cattle attached to 
batteries They should avoid pitch- 
ing their camp too near a village m 
case of fire, and pitch alwavs to the 
windward of it, if possible High and 
dry ground should also be selected, 
and it is an axiom in selecting ground 
for an artillery camp, that there should 
bo a clear space to its front In stand- 
ing or movable camps, great attention 
should ho paid to sanitary arrangements 

It appears m the Prussian military 
s>stem that Piussian emampnients 
are always square in ^orm, no matter 
what the number of troops on the 
ground Hie camps are guarded by 
sentinels scattered on the fronts and 
wings from 30 to 40 paces fiom each 
other 

Campaign — A period during 
which an arm} keeps the held and 
carries on a series of operations 
Camphor — ( Lauru <t Camphora ) 
An exudation from the Indian lauiel 
tree, having a flagrant smell It is 
chiefly found in China and Japan, and 
is in appearance white and transparent, 
of a light and highly inflammable na- 
ture, and, in consequence of its com- 
bustible powers, is used m fire-works 
It is soluble m spirits of wine As a 
pieservatne to cloths of e\eij kind 
against insects, it is a valuable sub- 
stance 

Canister or Case Shot— 'Am- 
munition which is used for all natures 
of ordnance It consists of a number 
of cast-iron balls placed in a tin or 
sheet iron cylinder The balls vary in 
weight and diameter, according to the 
nature of the ordnance for which they 


are intended Canister is nsed in lieu 
of grape shot, which was in general 
use some years ago, but is now nearly 
obsolete except m the navy It is a 
question, m these days of long-range 
rifles, whether case shot, which may 
be said to be only effective at 500 
j ards from rifled guns, will be so vain- 
able as it has hitherto been Its value, 
with rifled guns, would appear to be 
in case of any sudden rush upon the 
gun 

Cannon— The term cannon is de- 
rived from canna (a reed) The first 
cannon were called bombarda , from the 
groat noise which the firing of them 
occasioned They were nothing more 
than bars of iron, arranged in such a 
manner that their internal aspects 
should form a tube the bars were not 
welded, but merely confined by hoops 
On some occasions, expedients much 
less efficient than this have been had 
recourse to, cannon having been made 
of coils of ropo arranged in a tubular 
fonn, and even of leather or wood 

Canteen — A regimental estab- 
lishment for the supply of liquor to 
the soldier It is managed by a com- 
mittee of officers Vide Queen’s Re- 
gulations 

Cantonments— When troops are 
detached and qumteicd in different 
adjacent towns and villages, they are 
said to be placod m cantonments In 
India, the permanent military stations 
are so termed 

Canvas — A material made from 
hemp, and much used for artillery 
purposes, such as the covering of the 
seats of gun-carriages, caps for sponge 
heads, soldier’s bags, aprons for the 
vents of guns, paulms for covering 
stores, & c The canvas m use m ar- 
senals in India is of two kinds, — Eng- 
lish, and that manufactured in the 
country The former is used for 
o * 
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upTons, gun sponge caps, and paulins, 
&c , the latter, for artillery practice 
curtains Canvas is received in bolts, 
measuring, average length, 87 yards, 
width, 2 feet A bolt of country can- 
vas measures m length 38 jaids, and 
is 2 feet wide The chief places ot 
manufacture of country canvas arc m 
Bengal, and at Cnddalorc and Travan- 
core in the Madras Presidency 
Caoutchouc — Cal led elastic resin 
or India rubber, is produced from the 
syringe tree of Cayenne and other parts 
of South America It has also been 
discovered in considerable quantities 
m Java, Penang, Singapore, and As- 
sam Caoutchouc oozes out asac egc- 
table milk from incisions made m the 
tree, and hardens gradually on expo- 
sure to the air, assuming, when it be- 
comes solid, an extiaordinaiy dcgicc 
of flexibility and elasticity The sp 
gr of caoutchouc is about 0 925 It 
melts at 243° According to Faraday, 
the ultimate composition of caoutchouc 
is — carbon 87 2, hydrogen 12 8 It is 
insoluble in water or alcohol, but solu- 
ble m washed ether 
Cap Square— In artillery, that 
part of the iron work of a gun carriage 
which folds or laps oyer the extenor 
portion of the trunnions of a piece of 
ordnance, when it is laid in its bed or 
carriage The front of the cap square 
is fastened b) a chain and key to the 
eve bolt , the lear, bv means of a catch 
hinge in the garnish plate 
Capillary Attraction— If the 
extremities of tubes of -very fine boie 
he immersed m \vater, the water will 
ascend in them to a certain height, 
which is gieat in proportion to the 
narrowness of the bore of the tnbe 
Such tubes are called capillary, from 
their bore being not much thicker than 
a hair, and this form of adhesion is, 
therefore, called capillary attraction 


Capital — In fortification, is a 
line drawn from the angle of the 
poljgon to the point of the bastion, or 
from this point to the middle of the 
gorge It bisects the salient angle of 
a work 

Capitulation — The surrender of 
a garrison or an arm), on stipulated 
conditions 

Caponniere — In a fortification, 
is the passage from the body of a place 
to an outyvork It is of two kinds, single 
and double, and is either covered or 
uncovered , in the foimer case, gener- 
ally bomb-proof, and the sides loop- 
holed 

Caps, Percussion •*- Small 
c)liuders of copper, closed at one end, 
in which a small charge of fulminating 
poyvdcr is placed They are used to 
ignite the chaige in certain small arms 
The military percussion cap slightly 
diffcis from the ordinary sporting cap, 
in having flanges round the open por- 
tion oi brim of it, to enable the soldier 
to take a good hold of the cap Per- 
cussion caps are made by machinery 
dt iven bv steam The process of manu- 
facture is as follows —Sheets of 16 oz 
copper, or copper weighing 16 ounces 
to the square foot, are cut up into 
strips, three inches broad, and passed 
into the machine for receiving them, 
which, from that moment, conyerts 
them, by a ycry speedy and ingenious 
process, into caps ready to receive the 
fulminating charge, they have, how- 
ever, previously to be washed m diluted 
sulphuric acid, to free them of all red 
oxide which may remain on the surface 
of the copper The caps are then 
washed in clean water, and boiled in a 
solution of pearl ash to remove the oil 
The machine that forms the caps 
turns out at ever) beat of its progress 
three or four caps at a time, and the 
speed with which they can be made 
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depends upon the regulation of the 
Bte&m power After the caps have 
been steeped m dilated salphunc acid 
for some tame, they are dried, and 
placed on gun metal plates, holding a 
regulated number, ready to receive 
their charge, which is accomplished in 
the loading room, they are then re- 
moved from thence to the compressing 
machine, after which they arc taken to 
the varnishing machine to fix the 
charge in the cap This machine is so 
adapted, that each cap receives one 
diop of varnish composed of spirits of 
wine and shell lac The plates are then 
removed and placed on steam baths, 
for tbq purpose of drying and fixing 
the varnish in the charge Gla/ing is 
the next process, which is effected by 
the slight pressure of a spindle upon 
the charge This process, it is believ- 
ed, is dispensed with m the Home Ser- 
vice The caps are then closely exa- 
mined to see that each has rccen cd its 
charge, and afterwards weighed, and 
packed away m tin boxes 

The new Martini-Henry rifle is not 
fired with a percussion cap, but has a 
small quantity of detonating composi- 
tion in the end of each bullet, which is 
exploded by a direct-acting piston 
Capstan — A strong massive piece 
of timber, the upper part of which is 
pierced with holes for the reception 
of bars or levers to which the power 
required is applied Round the capstan 
a rope is coiled, to the end of which 
the weight to be lifted is attached 
Captain — In the army, an officer 
who commands a troop of horse, a com- 
pany of infantry or artillery The 
tide of captain was first used to denote 
the chief or head of a company of 
troops or body of men 
Carabiniers — All regiments of 
light armed horse were formerly thus 
called, but since the establishment of 


Hussars they have lost that appella- 
tion. 

Carbine— A small arm of short- 
er dimensions and less weight than a 
musket, and used by both cavalry and 
artillery Carbines are of two kinds, 
smooth-bored and nfled, many of the 
latter loading at the breech The 
converted Enfield rifled carbine, now 
the Snider, is the arm used by artillery- 
men The cavalry use Terry ’b, West- 
ley Richards’, and Thorpe’s carbines ? 
all loading at the breech , but it is be- 
lieved that they are to be, or have been, 
withdrawn, and the Snidcr-Enfield used 
m*lieu 

Carbon — Is found m many mine- 
rals, and in most vegetable and animal 
substances Carbon, or pure charcoal, 
is found m its pure state in the dia- 
mond As charcoal, it burns quickly 
and strongly , and preserves its heat for 
along time Carbon abounds m coal, 
but mixed up with iron, sulphur, and 
other bituminous constituents. It is 
also one of the elements that forms 
carbonic acid with oxygen 

Carcasses — Shells of greater 
thickness of metal than common shells 
of the same diameter, and having 
three vents instead of a fuze hole 
Those holes admit of the burning com- 
position, with which the shells are 
filled, acting with great force and 
vigour on whatever the shells may fall 
Caicasses are chiefly employed in bom- 
barding towns, harbours, &c , and may 
be fired from mortars, howitzers, or 
guns, but, generally speaking, are fired 
from the former They burn for the 
space of eight or ten minutes, and the 
nature of the composition is such that it 
will burn under water Carcasses are 
fired with service charges, except the 13 
and 10-in , which are fired wfth 16 and 
9 lbs respectively 

Carriages, Artillery —Em 
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brace all carriages for the transport and 
service of gang, their ammunition, and 
stores Those on which land guns are 
mounted are of three natures, Field, 
Garrison, and Siege carriages , and 
since the introduction of heavy rifled 
guns, wrought-iron carriages of two 
constructions, “ single-plated,” and 
“ double-plated,” are m use, with which 
are issued iron platforms with slides 
The carnages for the conveyance of 
ammunition, termed wagons, are for 
the most part alike, the interior fittings 
of the boxes only differing according 
to the nature and calibre of the pieces 
the carriages accompany Wagohs 
will be described under that head The 
carnages used in India are all made 
up in the country, where, at each Pre- 
sidency, there is a Gun Carriage Manu- 
factory The woods used for this pur- 
pose vary in the different Presidencies, 
as the same wood is not always to be 
obtained m each 

Carriages, Field — Artillery 
carnages on which the lighter natures 
of ordnance, with their ammunition, 
are mounted , the former being termed 
gun carriages, the latter, ammunition 
wagons In the Home Service, and 
partly m the Indiau, the field batteries 
are composed of 12 and 9 Pr B L 
rifled guns (Armstrong) mounted on 
wooden carnages The new field gun, 
about to be introduced mto India, has 
an iron carnage The field carnage 
for the Armstrong gun consists of the 
ordinary field service gun carnage, 
with a few alterations The block 
trail, wheels, trail eye, Ac , are the 
Bame, but the carriage is fitted with a 
traversing arrangement, to correct the 
line given by the movement of the 
trail as heretofore The trunnions of 
the gun fit into trunnion holes which 
form part of a sliding frame To this 
frame a lever is attached, which is 


pivotted to the carnage, and by means 
of a nut and screw the gun on the slid- 
ing frame is made to traverse, to 
correct the rough laying by movement 
of the trail, nght or left The ele- 
vating screw works on a ball and 
socket, m order that the traversing 
screw may give lateral range, and not, 
as with the old elevating screw, on 
trunnions only, when ail lateral range 
was given by the trail 
Carriages, Garrison — Are 
used for such guns and howitzers as are 
not intended for transport, and which 
arc generally placed on the ramparts of 
a fortress They are usually made of 
iron Since the introduction of heavy 
rifled guns, the patterns of garrison 
carriages have been modified to suit 
the nature and weight of the ordnance 

Carriage, Moncrieff— A bar- 
bette-traversing carriage, invented by 
Captain Moncneff, of the Edinburgh 
Artillery Militia, having for its object 
the power of mounting guns with 
counter- weights, of using them in 
gun-pits, and of lajmg them with 
reflecting sights 

In a lecture given in June 1866, at 
the United Service Institution, by 
Captain Moncneff, he explained that 
since the introduction of rifled gnns 
and small arms, the protection afforded 
to the artillery and the detachment 
serving the guns in battery, was not 
proportionate to the increased power 
of these arms of precision, and that 
the necessary protection such as case- 
mates and turrets afforded, could not be 
made available except at great expense, 
and ev en then at the sacrifice of range of 
fire It was apparent to him, therefore, 
that if extended range were required, 
guns must still be mounted en barbette , 
thereby necessitating the exposure, 
whilst loading, of the gun detach- 
ment 
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The principle of Captain Moncneff’s 
invention is this — 

By a simple application of counter- 
weight with a moving fulcrum, the 
carriage lowers the gun out of fire 
The gun of its own accord rises into 
the firing position, the energy of the 
recoil being stored up to make it do so 
The advantages, as set forth by the 
inventor, are as follow — 

It enables a small gun detachment, 
behind a mound of earth, to load and 
point the gun m this protected position 
without being seen 

To fire the gun without the men 
being exposed 

It effects an enormous economy of 
labor, material, and life 

From the fulcrum between the gun 
and counter-weight being a movable 
one, the jar and shock caused by 
firing, and transferred by friction to 
the platform, is avoided 
It is only exposed to direct firo 
during the short time required to dis- 
charge the gun, which, on firing, des- 
cends of its own accord out ot harm’s 
way 

For naval purposes, Captain Mon- 
cneff has also invented a means of 
raising and lowering guns from the 
lower to the upper deck, and vice versa, 
by the introduction of the Iljdro- 
Pneumatic carnage, but, as he explain- 
ed m a recent lecture, this new contri- 
vance is as different from the sj stem 
now adopted for land service as could 
be imagined , there is in it neither a 
moving fulcrum nor a counterweight, 
which are the grand characteristics ot 
the land service carriage Instead of 
using the force of gravity, pneumatic 
agency is employed as the balancing 
force, and the recoil is absorbed by the 
same agency 

OarriageBy Mountain— The 

pattern carnage hitherto used, and still 


m use, for mountain guns m Indio, is 
block-trail, but most unsuited for tH 
service it has to perform, as it does not 
admit of the gun being either elevated 
or depressed to any extent, which capa- 
city is much needed in carnages of this 
nature 

The 7-Pr M gun, of which there 
are a few in India, is mounted on a 
steel carnage . 

Carriages, Siege— Are carn- 
ages on which siege guns are mounted 
and ai c termed cheek trail or bracket 
carriages They are composed of two 
nearly parallel sides or cheeks connected 
together by three stout pieces of timber 
termed 44 hansoms,” an axle tree bed, and 
axletrec The transoms aie so placed as 
to connect tho brackets together at 
the head, centie, and tiail of tho 
carnage, the trail transom having a 
hole through it to receive the pin-tail 
bolt of the limber The brackets have 
two sets of trunnion beds cut out m 
them, one termed the fighting bed, the 
other the travelling bed, in the latter, 
tho gun is alwaj s placed on the march, 
as it distributes the weight more evenly 
over the carriage A siege carnage, 
similarly to a field carnage, is attached 
to a limber for tho purpose of trans- 
port, but the siege limber differs from 
the held limber, as it carries no ammu- 
nition boxes 

Carrier— The name of a species of 
pigeons, termed carrier pigeons, which 
arc used in war time to convey mes- 
sages to an\ particular city, post, or 
detached wing ot an army During the 
campaign of 1870 between France and 
Prussia, carrier pigeons were constantly 
used 

Carronade — A piece of ordnance 
now almost obsolete The carronade 
took its name from the Carron Foun- 
dry m Scotland, being the first kind of 
ordnance cast theie, and was introduced 
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into the sendee in 1779. Carronades 
are short pieces of ordnance, and have 
less met&l than gnns of the same cali- 
bre, being intended not so much for 
long ranges, as to project shot of large 
ealibre with accuracy to such dis- 
tances as vessels of war in those days 
were supposed to engage at, viz , from 
400 to 600 yards These pieces have no 
trunnions, but are cast with a loop 
underneath, a bolt passing through at- 
taching them to their carnages. They 
have no swell at the muzzle, but an 
enlargement of the bore or cap to faci- 
litate the putting m of the shot, and 
to save the rigging and hammock net- 
tings on board ship They have a 
sight on the reinforce ring, and their 
chambers are cylindrical, the charge is 
one-twelfth the shot’s weight 

Carry — To carry, in a military 
sense, is to obtain possession by force , 
hence “ to carry by assault ” 

Cart — A frame- work of wood, 
with sides, front and end boards, placed 
upon two wheels, and drawn by one 
or two horses In the artillery ser- 
vice carts arc very generally used , and 
those attached to light field batteries 
for the carriage of stores are termed 
store carts In India these carts have 
bullock draft A new pattern cart 
has lately been introduced into the 
service for the carriage of small arm 
ammunition m the field 

Cart, Hand — Is used for carry- 
ing ammunition and stores, especially 
in the supply of advanced batteries, 
when wagons cannot conveniently ap- 
proach 

Cart, Sling— This cart is used 
for moving heavy guns, not exceeding 
65 cwt, on hard level roads The cart 
weighs 18 cwt 

Cart, Trench— Only differs from 
the hand cart m being stronger but 
smaller It can be used for carrying 


10-inch or smaller mortars and their 
beds. 

Cartoueh, Clan — A painted 
canvas case for holding the cartridges 
of a field battery There is one to 
each ammnnition box The pattern 
cartoueh for the batteries in India 
is made of coarse Europe canvas, 
cut to the size of the compart- 
ment of the ammunition box for which 
it is intended, and sewed with twme 
soaked m tar It is then painted 
Copper cartouches were formerly 
in use with the Indian batteries , 
and for damp climates, such as Assam 
and Burmah, they will be found to bo 
more serviceable than canvas n 

Cartridge, Drill— For B L ord- 
nance is made of leather The interior 
consists of a wooden cylinder, packed 
round with felt and a wooden dummy 
lubricator of such length and dia- 
meter as, when covered with leather, 
to form a cartridge of the same di- 
mensions as the service cartridge A 
copper plate is fixed at the base to pre- 
vent injury from the explosion of the 
tube 

Cartridge, Gun— A bag in which 
the charge of powder is placed The size 
and form of cartridges depend on the 
natuie of guns with which they are to 
be used, and the purpose for which they 
arc required They are made of serge, 
silk (a material made entirely from 
refuse silk), and raw hide,— serge for 
service, silk for saluting or exercising, 
and raw hide for drill purposes Serge 
or flannel cartridges are hooped (stitch- 
ed round with rings of thread or 
braid), which tends to keep them in 
their proper shape when filled 

In examining cannon cartridges, 
(filled or empty) the flannel Bhould be 
perfectly sound throughout, and the 
sewing uninjured, and free from all 
appearance of moth If filled, the powder 
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should be free from all lumps or dust 
Dust m powder m any package or 
parcel of cartridges will be shown by 
the flannel appearing black and dustv 
on the outside 

To restore the cartridge, if the pow- 
der has become caked bv pressure, gen- 
tle rolling will bring it to its proper 
state , but if it has been caked from 
wet, it cannot be restored without in- 
jury to the gram 

Cartridges which are injuied by 
moths, or have the flannel torn or 
damaged, or of which the powder has 
been wetted and caked, or which is 
very dusty, are unserviceable 
Cartridge, Small-arm — 
Consists of a papei case in which is 
contained the exact charge of the mus- 
ket or rifle, including the powder and 
bullet , and if a breech-loader, the deto- 
nating charge 

The cartridge in use at present is that 
known as the Snidcr-Enficld or Boxer 
cartridge, but the Mnrtim-IIcniy rifle 
having now been introduced, the car- 
tudge for that piece will chiefly form 
the small-arm ammunition of the 
service In India, where the natnc 
troops aie for the most part aimed with 
smooth-bore muskets, the cartridge 
adapted for that arm is the ammunition 
n^cd, but it is piobable that the} will 
all receive the Enfield rifle or converted 
Enfield Some regiments have already 
been armed with the Enfield rifle Vide 
Small-arm Ammunition 

C&acable — In artillery, that poi- 
tion of a piece of ordnance in rear of 
the base ring , it is composed generally 
of the button, the neck, neck fillet, and 
the base of the breech 
Case-hardening — An opera- 
tion of great impoitance in the treat- 
ment of iron, whereby a thin casing of 
steel is given to it, and the conversion 
can be earned to an extent which leaves ' 


the central parts of the metal in then 

onginal condition of soft fibrous iron, 

. f* 

or of cast-lion 

Case Shot — Another name foi 
canister This nature of ammunition 
is fired fiom all ordnance 
Casemate — A chamber made 
within the ramparts of a fortification, 
to contain a nnmbei of guns, embra- 
sui es being rut for them through the 
revetment , m some systems, their par- 
tu ular use is to defend the ditch 
Cascmated batfcenes are sometimes used 
m the sea faces of works, and m defend- 
ing the entrance of harbours, in which 
c ase they consist of a bomb-proof arch, 
open to the rear Iron plating of vari- 
ous thickness is also used in the protec- 
tion of the embrasures of casemates 
Cashiering 1 — The dismissal of 
an oftuer by a Couit Martial for dis- 
honorable conduct, whereby he is ren- 
deied incapable of serving Her Majesty 
for the futuie in any military capacity 
Cask —In militarj operations, 
casks are used to foim bridges across 
rivers Tin } should he about 4 ft 3 m 
long and diameter at head and bulge 2 
ft 2 in and 2 ft 9 in respectively , 
but any barrels available will answer 
Cast-iron — Is the oxide of iron, 
which, in the process of fusion, gives 
off a certain amount of oxygen, and 
combines with the carbon, the result 
Icing cast non, which is fusible but 
brittle It is obtained from the ore 
by smelting, freed of many of its 
impurities, and run into moulds, from 
which it receives the name of pig-irou 
Cast-iron has been largely used until 
very lately in the manufacture of iron 
ordnance It is observ ed to be of thiee 
kinds, — white, giay, and black White 
cast-iron is useless for the manufacture 
of guns, from its very brittle quality 
Its white appearance is owing to the 
small quantity of carbon m proportion 
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to the metal Gray cast-iron is a less 
brittle metal, containing more carbon 
than the white metal This is the kind 
made use of in casting guns Black 
cast-iron contains a large quantity of 
carbon, which gives it the color 
named, and renders it, by its excess of 
this quality, very fusible, but not 
tenacious or cohesive, and hence not 
tit for ordnance purposes It is be- 
lieved that, at no distant period, cast- 
iron guns will become obsolete in the 
service They are by degrees being 
replaced by wiought-non rifled guns 
Cast-Steel — Blistered steel, fused 
and cast into ingots, when it becomes 
more uniform m texture and of supe- 
rior quality, from the more equal dis- 
tribution of carbon throughout the 
mass The best kinds of cutlery aie 
formed of cast-steel 

Casting* — In foundry, the 1 mining 
of liquid metal into a mould pre- 
pared ior that purpose Pig-iron and 
gun metal are so treated m the manu- 
facture of cannon, lion-work, &c , 
also in the easting of shot or shell 
Casting guns is performed by pouring 
the fused metal into a mould of the 
shape of the gun requited , and in cast- 
ing what is termed “ solid, ” the fused 
metal enters in at the bottom of the 
mould, which is placed in a pit at a 
convenient distance from the furnace 
m an upright position, muz/le upwards 
With reference to the interval that 
should be allowed to elapse before cast- 
ing, after fusion takes place, opinions 
differ Mr Mallet, in his valuable work 
on the Construction of Artillery, 
says — ■“ The lower the temperature at 
which the fluid cast-iron is poured into 
the mould, and the more rapidly the 
mass can be cooled down to solidifica- 
tion, the closer will be the gram of the 
metal, the smaller the crystals, the 
fewer and least injurious the planes of 


weakness, and the gre&tert he specific 
gravity of casting ” 

Castle— In a military sense, a for- 
tified place or stronghold, to defend a 
town or city from an enemy The 
oldest castles date as far back as the 
Conquest 

Castrametatlon— The art of 

regulating and laying out the encamp- 
ment of troops of all kinds. 

Catapult — A warlike machine, 
used m ancient times for projecting 
stones, longdaits, or javelins There 
were diffeient kinds and sizes of cata- 
pnltae to which names were given 
The smallei kinds were in the form of 
a cross-bow , the laiger were support- 
ed bv a fiame which sustained two 
arms moving horizontally, having for 
a motive force two skeins of catgut 
The catapult was less powerful than 
the balista, but more uniform in its 
range Catapultm have occasionally 
been used in modern warfare There 
was one erected at Gibraltar by Ge- 
neral Melville, for the purpose of 
tin owing stones a short distance over 
the edge of the roek in a particular 
plate where the Spaniards used to fre- 
quent, and where they could not be 
annoyed by shot or shells 

Catgut — A cord made from the 
intestines of animals It is used for 
turning-lathes and all narrow-grooved 
wheels in machinery 

Cat-o’-nine-tails — A whip 

with nine knotted cirds It is occa- 
sionally used m the British service for 
the punishment of soldiers convicted of 
heinous crimes 

Cat’s-paw — Is the name given to 
a particular turn made m the bight of 
a lope, m order to hook a tackle to it 

Cavalier — In fortification, is a 
work constructed m the interior of a 
full bastion Its terre-plenf is elevated 
from eight to twelve feet above that 
of the rampart, having a parapet of 
eighteen feet high Its object is to 
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command some ground withm cannon 
shot, and by its elevation effectually 
to protect the adjacent curtains from 
being enfiladed 

Oavalli dan— An iron breech- 
loading two-grooved cannon, m-vented 
by Major Cavalli of the Sardinian 
Artillery, weighing 66 cwt , its calibre 
6$ inches, length 6 feet 9 inches The 
grooves are cut spirally along the bore, 
each of them making about half a 
turn in the length The chamber is 
cylindrical Immediately behind the 
chamber, theie is a i octangular perfor- 
ation m a horizontal direction, and 
perpendicular to the axis of the bore , 
its breadth vertically is 9^ inches, while 
horizontally it is 5 24 inches on the 
left side, and 3 78 inches on the light 
side This perforation is to receive a 
wrought-iron case-hardening quoin or 
wedge, which, when m its place, covers 
the extremity of the chamber which 
is nearest the breech The piojectilc, 
cylindro-conical or cjlmdio-conoidal 
m form, being introduced through the 
breech and chamber into the bore of 
the gun, and the cartridge placed be- 
hind it, a false breech of cast-iron is 
made to enter 2£ inches into the bottom 
of the chamber behind the cartridge , 
and a copper ring, which also enters the 
chamber, is placed ovei it The iron 
wedge is then drawn toward the right 
hand, till it completely covers the 
chamber 

Cavalry— One of the branches of 
the Army, the duties of which are 
iery extended on service, compnsmg 
the care of reconnoitring parties, out- 
post duties, feelers m advance of an 
army 

General de Brack, remarking on the 
duties of Light Cavalry m the field 
particularly, but of course applicable 
to Cavalry of every description, says 

“ No situation requires so many na- 


tural dispositions, such an innate 
talent for war, as that of an Officer of 
light troops Those qualities which 
constitute the man of superiority, in- 
telligence, ability, and personal 
strength, ought all to unite m him 
Continually left to himself, exposed to 
perpetual fighting, responsible not only 
for troops he himself commands, but 
also for the safety of those he may be 
ordered to protect and cover, the em- 
ploj ment of his faculties, both moral 
and physical, is called for every mo- 
ment The profession he follows is a 
rough one , but bis opportunities of 
distinction occur daily — a splendid 
compensation, which repajs him the 
more richly for his labours by making 
him earlier sensible of his value 

“ To be a good officer of advance 
guard, it is not enough merely to be 
bravo and to command well under fire 
it is necessary to have brought there 
the greatest possible number of men 
and m the best condition to act with 
effect This latter part of our indis- 
pensable requirement may not be the 
most brilliant, but it is perhaps of the 
greatest importance, it is not learnt m 
quarters, and demands a host of condi- 
tions 

“ The habit of judging of the health 
of men and horses , a knowledge of 
prompt remedies applicable m parti- 
cular cases, the daily and minute in- 
spection of appointments , understand- 
ing the necessaiy and judicious modes 
of repairing the same, the providing 
of all that can be useful to the soldier 
and his horse, without overloading the 
latter, the equipment well arranged, 
regulanty of pace on the line of march , 
good situation for the bivouacs , with 
constant attention to everything which 
can contribute to the condition of the 
horse’s ability to dispense for a time 
with the famer, a notion of the 

H 
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method of using the utensils contained 
in a soldier's case, understanding the 
occasions favorable to refreshment and 
repose , the moral acquaintance with 
men under his command , discipline 
preserved when the dragoons have no 
longer before their eyes the dread of 
guard-room or jail , that foresight 
which ever watches to prevent useless 
distress to the horses, personal exam- 
ple offered upon every occasion, and 
afforded the more readily m proportion 
as those occasions may be trying or 
difficult , confidence , unbounded devo- 
tion , the power of exciting enthusiasm 
among his followers these aie capabi- 
lities the theories of peace cannot 
teach, these are what, m addition to 
courage, military coup d'aeil , and a 
ready judgment on the field of battle, 
form the officer of real distinction ” 
The value of Cavalry may be judged 
not only from our own experience of 
it, but from the high estimation it was 
held m m farmer dajs James, m his 
Military Dictionary, says as follows — 
“ The most scientific and the most 
experienced officers have always held 
the Cavalrv m high estimation The 
services which have been rendered by 
this body of men, their innumerable 
successes, of which so many records 
are preserved both in ancient and 
modem history, together with the 
unanimous approbation of those au- 
thors who are considered as masters 
in the art of war all these circum- 
stances sufficiently evince, that Cavalry 
IS not only useful, but indispensably 
necessary, m war Marshal Turenne 
was known to say — ‘ Avec une bonne 
cavalrie, on travaille l’armee dc son en- 
ncmi par detail," meaning thereby, that 
the desultory and rapid movements of 
dragoons, if properly managed, are of 
a nature to destroy the best concerted 
plans of an adversary, by hanging up- 


on his flanks, driving in his outposts, 
intercepting his convoys, and by taking 
advantage of every opening daring the 
heat of engagement The Austrians had 
a memorable instance of the latter, when 
the French General Dessain, at the 
head of a body of horse, decided the 
fate of the battle of Marengo In pur- 
suits, the superiority of the Cavalry is 
unquestionable ” In the continental 
campaign of 1870, the Prussian Light 
Horse seem to have been invaluable 
(vide Uhlan) , but the system puisued 
by both Fiench and Prussians in send- 
ing their cavalry regiments against 
batteries of ai tillery, seems only to have 
been fraught with disaster 

Cavesson — Nose band of iron, 
wood, or leather, used for breaking in 
horses 

Cementation— The process pur- 
sued in producing steel from pure 
malleable non Ihc operation is 
earned out in placing the iron in 
troughs with sulphur, salt, charcoal, 
brick-dust, &c , and exposing the whole 
to the action of fire in a cementing 
turn ace 

Centre of Gravity — Vide 

Gravity 

Centrifugal Poroe— Is that 

which impels the body to recede from 
such a centie, if it were not prevented 
by the centu petal force , this foice, 
accoidiug to the first law of motion,/ 
impels the body to move uniformly in 
a straight line 

Centring Machine— A ma- 
chine used previous to boring and 
turning a piece of ordnance, to find 
the exact centre of the mass of metal, 
and there to dull a conical hole at both 
ends of the gun, which are the centres 
upon winch the gun is turned » 

Centripetal Force— Is a force 
which continually tends to draw or 
impel a body towards a certain fixed 
point or centre. 
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Obaoo or Shako— The mili- 
tary head-dress of the British infantry 

Chain Shot — Consists of two 
hollow hemispheres, which, when their 
bases are brought together, enclose a 
piece of chain which is attached to 
both hemispheres When the shot is 
projected, the two parts separate to the 
distance limited by the length of the 
chain, and sweep over considerable 
space They were principally used in 
destroying the rigging ot ships They 
are now obsolete^ 

Chalk — Or carbonate of lime, a 
white calcareous substance, prepared by 
precipitating a solution of chloride of 
caluun\ with carbonate of soda and 
washing , the precipitated chalk of 
the pharmacopoeia is thus formed 
Chalk is well known *n Europe as an 
extensive secondary formation In 
the Arts, it is commonly known as 
whiting , after separating the grossci 
impurities of the chalk It is used 
very generally foi artillery purposes m 
arsenal woikshops, and for marking 
the centre and line of metal on ord- 
nance, as well as to mark the position 
of gun carriages and mortar beds on 
their platforms, &c 

Challenge— dn a military sense, 
is the warning a sentry gives to any 
person approaching his post after dark 
in these words — Who comes there ? 
At the same tune he comes to the 
charge to prevent any sudden rush 
upon his post If the reply of the ap- 
proaching person is satisfactory, the 
sentry will allow him to pass m these 
words — Pass friend , aWs well A si- 
milar challenge is made to any person 
visiting the guards of a garrison or 
vamp during the night, termed Grand 
(or Visiting) Hounds The term is 
also applied to the custom formerly of 
calling another to answer for an offence 
by combat 


Challenging-— In a legal sense, 
and as applied to military matters, i*» 
the right a prisoner has of objecting 
to the President or any other member 
of a Court Martial If he objeots to 
the President, hxs objection, unless dis- 
allowed by two-thirds at least of the 
other members, must be referred for 
decision to the authority by whom the 
President was appointed , and the 
Court, it necessaiy, will adjourn 

If he ohjeft to any other member, 
his objection must be decided by the 
President, and the other members of 
the Court, other than the one objected 
to, by vote, the President having a 
second or casting ^ ote, m case of an 
equality of totes The prisoner, m 
making objections, must assign his 
reasons Vide Pipon on Military Law 
Chamade — A signal made for 
pai ley by beat of drum 

Chamber— In gunnery, is a recess 
formed at the lowei extremity of the 
bore of certain S B ordnance in the 
direction of the axis, and of less dia- 
meter than the bore, to contain the 
charge of powder Chambers are of 
two kiuds, cylindrical and gomer shape 
The former are now obsolete ra the 
British service, and the latter (a trun- 
cated cone) adopted m all howitzers 
and mortars, as they admit of the shot 
or shell fitting closely into the chamber, 
thus allowing the full force of the 
charge to act upon the projectile, instead 
of a portion going past it, as m the 
cylindrical-shaped chambers. Sir H 
Douglas, in his 5th edition of Naval 
Gunnery, remarks as follows on the 
gomer form chamber “This form of 
chamber, which was originally intended 
for mortars, is not well adapted for 
howitzers or shell guns, which are to 
be fired horizontally, on account of the 
difficulty of retaining m their proper 
i places the reduced charges in cartridges* 
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which do not fill the chambers, and 
which are liable to slide down the sur- 
face of the come frustum on which 
they lie, thus causing the gun to miss 
fire ft 

Chamfer — An edge, or arris, 
taken off equally on the two sides 
which form it, leaves what is called a 
chamfer or a chamfered edge If the 
arris be taken off more on one side 
than the other, it is said to he splayed 
or bevelled * 

Chamois Xioather— Receives 
its name from the skin of the Chamois 
goat, which, m being prepared, undei- 
goes a process of oiling This kind of 
leather is now made from the skins of 
deer, goats, and sheep ft is also term- 
ed wash leather 

Chape — The metalline part put on 
the end of a scabbard, to prevent the 
point of the sword or bayonet from 
piercing through it 

Chareoal — A form of carbon, 
obtained by burning wood in pits, or 
by distilling it in iron retorts As 
one of the great uses to which charcoal 
is put to is in the manufacture of pow- 
der, the following description of the 
mode of charring the wood will not be 
uninteresting —Charcoal for gunpow- 
der manufactured in India is pro- 
duced from the urhur or dhal stalk 
( Cytisus cajan) by distillation. It is 
cut up into small lengths, and placed in 
sheet-iron cylinders termed “slips,*’ 
which are placed inside thick cast-lion 
retorts, built m the wall of the charcoal 
furnace, around which the heat circu- 
lates , by this means a regulated heat 
is applied throughout the operation 
of charring Each retort, as well as 
each slip, has two holes in it, for the 
escape of the gases from the wood, 
which are conducted by iron pipes into 
the furnace The method of obtain- 
ing ekarcoal b) distillation renders it 


easy to char the wood uniformly and at 
a low temperature The time taken to 
char the first charge of wood, after 
lighting the furnace, is about 24 hours, 
and this is in consequence of the colA 
state of the letorts after they have 
been allowed to cool down , all subse- 
quent charges take from 3 to 4 hours 
The slip is then removed, and remains 
unopened and air-tight from 8 to 10 
houis , at the expiration of this pe- 
riod the charcoal is taken out 

The good quality 0 of chaicoal is 
known from its jet blatk velvet-liko 
appearance, and there are other indica- 
tions, such as its being light ard son- 
orous when dropped It shopld also 
be so soft as not to scratch polished 
copper, and ought not to exhibit any 
alkali when treated with puie distilled 
water Twentv-five pei cent of char- 
coal is the gencial yield from the dhal 
stalk or urhur In the Home service, 
the following woods are made use ot 
for charcoal alder, willow, dogwood 
In the three Piesidoncies of India, the 
best wood as yet obtained for gunpow- 
der purposes is the dhal stalk Theie 
is also a wood called jointee ( (Eshyno - 
mene Seshan ) which makes a fair chai- 
coal Both woods grow plentifully m 
Bengal and other parts of India 

The charcoal usod in arsenal w ork- 
shops in India is made from a differ- 
ent wood, sal ( Shorea robusta ), and 
charged m pits There is also another 
charcoal — that made from soondiee 
( Heritiera minor) — which gives a great 
heat, but for that veiy reason is objec 
tionable, as in i using metals it cause 
the earthen ciucibles to run into a 
vitrified state Charcoal is used in 
vvoikshops by braziers for all work 
in their line, and by armomers for 
blueing and blacking sundry parts of 
the iron mountings of nfles, &c The 
following test for charcoal is given in 
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the Hand-Book for Field Service, 3rd 
edition —(1) “Heat 50 grams of the 
powdered charcoal in an open porce- 
lain crucible , it should not emit any 
gyg^ferthlo gas having the smell of 
burnt wood Continue the heat until 
the whole of the chaicoal is consumed, 
the ash which remains should not 
-weigh m oi e than 1 giain, and should 
be free fiom particles of sand (2) 
Boil 50 grains of the powdcied chai- 
coal, with a measured ounce ot distil- 
led (or clear lain) water in a poicelain 
dish, for five minutes , the liquid 
should not impart a blown tint to a 
piece of turmeric papei, and should 
scarcely tinge with blue a piece of red- 
dened litmus paper ” 

Charge — In gunner} , denotes the 
weight of powder used in each round of 
ammunition, whether foi oidnancc oi 
small aims The charge for the sev ei al 
natures of smooth-bored cast-ilou 
ordiwmee is as lollows — Foi hca\ v 
and medium guns about and ioi 
light guns, } the weight ot the shot 
But, as Captain Majcndie obscivcs 
in his Ticatise on Ammunition, it is 
impossible to gi\c any invanable rule 
foi the weight of the chaigc in terms 
of the weight ot the pi ojectilc, because 
of the \ast number ot reduced and 
exceptional charges, and h( cause, even 
in the case of “ Sen ice ” chuiges, thcie 
is, m the majonty of instances, more | 
than one of these charges toi each 
nature of gun, according to its height 
of metal, oi whether it is m ide ol non 
or brass 

The seivice charges for howit/ers j 
are — 

For lion, T V ^weight of shell 

For Brass, } to f weight of shell 

Iu ricochet hung, tfiese charges au 
gicatl) icduecd — from one-twentieth to 
one-thnticth the weight of the shell, 
but no fixed thargos can be laid down , 


they vaiy accoiding to v rcumstances 
Charges for mortars are demanded as 
foi the maximum charge foi the mi 
tars to be filed B L ufled gun/Wvo 
a less chaigc than smooth -bored ord- 
nance, the Armstrong gun having only 
£th, and this arises from the gun hav- 
ing no windage, consequently the 
whole of the elastic fluid aits upon the 
shot, and none goes past it There is 
no gencrul fixed charge for M L rifled 
guns, such as4s laid down for smooth- 
boied guns , their charges depend on 
the weight of the shot or shell used, 
and var\ lrom £th to |th the weight of 
the shot 

Charge — In military evolutions, 
this teim expresses the advance of a 
body of inf anti y or cavalry to the at- 
tack ot an opposing force 

Charge — In military law, as de- 
sci ibed in Colonel Pipon’s Manual, is the 
specific ition of any crime or offem e 
toi winch a commissioned officer or 
soldici is tried before a Couit Martial 
The duty of flaming the charges 
against the prisoner devolves upon his 
comm uiding officer They must be 
specific, and not vague oi indefinite, 
and care must be taken that there is 
sufficient evidence to sustain them — 
for piefining accusations which can- 
not be sustained has been declared to 
be not only inconvenient and prejudi- 
cial to the service, but disgraceful to 
those who bung them forward 

All ihaiges may be amended, and 
additional charges may be brought at 
any time betore the pusoner is ai- 
j laigned, but not after , and any mafce- 
nal variation or omission m the 
chaiges may be fatal 

The pusonei is to be furnished with 
a copj of the charges a icasonabic 
time before tual » and if he cannot 
read, the} are to bo read to him 
I Charger — An officers parade 
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horse The number of chargers which 
au officei has to keep up, and for which 
he receives an allowance, depends upon 
his rank and the branch of the service 
to which he belongs Officers of horse 
artillery and cavalry have to keep up 
a greater number of chargers than any 
other branch of the army 
Charring — In its general sense, 
is the application of heat to the sur- 
face of timber, in order to harden and 
protect it from decay 
Chase — In artillery, that part of a 
smooth-bored gun comprised between 
the front of the second reinforce ring 
and the muzzle astragal and fillets 
Chassepot Rifle— Is a needle- 
gun, and is now the chief arm of the 
French service It is the invention 
of Monsieur A, Chassepot, the chief 
viewer of the Central Depot, Paris 
To give a detailed description of 
this weapon would need illustrations to 
make the mechanism of the lock and 
breech-piece clear to the reader it is 
only intended, therefore, to give a 
general description of the arm It is 
not unlike the Prussian needle-gun, 
and appears to be a modification of it, 
but is Baid to be superior to it in the 
closing of the breech, whereas the 
Prussian rifle is or was defective in this 
point It has been stated, however, 
that, m practice, the bieech of the 
Chassepot is not so well closed as could 
be desired The Chassepot rifle is 4 
feet 3 inches m length, and weighs a 
little less than 9 pounds , it has four 
grooves, with one turn in 21 J inches 
The accuracy of the rifle is said to be 
very great at 600 yards It can fire 
from 6 to 8 shots per minute The ob- 
jection stated against the Chassepot is 
that, after much firing, it becomes so 
hot as to be inconvenient to handle 
The cartridge contains a larger 
charge of powder than the Prussian 


cartridge, with a smaller bullet, which 
is an advantage m favor of the French 
weapon as compared with the Prussian, 
m the number of rounds to be carried 

From the observations made by a 
correspondent of the Pall Mall Budget 
during the war between France and 
Prussia, it appears that the assumed 
superiority of the Chassepot over the 
Prussian needic-guu m actual warfare 
has been greatly overrated, and what 
are supposed to be the advantages of the 
arm have proved, in the day of battle, 
a source of anxiety and danger to the 
soldier Its lightness, with its large 
charge, has the effect of causing great 
recoil and of heating the barrel The 
superior range attributed to it induces 
the men to fire away rapidly on com- 
mencing an action, and at such long 
distances, that, before closing with the 
enemy, the barrel has become so heat- 
ed that it is no longer seiviceable 
Further, from the heating of the bar- 
rel, the soldier is obliged to fire fiom 
his hip, instead of his shoulder, which 
causes great inaccuracy of aim , worse 
still, after much firing, the breech ar- 
rangement gets clogged, and the arm 
is useless The cartridge, as in the 
Prussian needie-gun, does not clear the 
barrel out each time it is fired, but 
leaves behind it a thick, fatty, black 
substance which clogs the breech and 
renders the piece unserviceable 

Doubtless the result of all these 
faults In the arm of the French service 
has had a wonderful effect m the war 
with Prussia, -for it is further stated, 
that the French soldiers have found, 
after a certain time, that it is impos- 
sible to load their pieces, and have in 
numerous instances thrown away their 
ammunition 

Chasseurs— In the French army, 
light infantry men, placed upon the 
left of a battalion or regiment, in the 
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same manner that grenadiers are posted 
on the right 

Cheeks— The sides of a gnn 
carnage, also termed “ brackets ” The 
body of a siege carnage consists of 
two brackets connected together by 
three tiansoms, the trail thus formed 
being termed a “bracket trail ” Bracket 
carnages were np to the year 1860 used 
for all siege carnages, but block trails, 
similar m construction to that for the 
18-Pr gun, have since been adopted 
The term “ checks ” is also applied in 
fortification to the interior facing of an 
embrasure 

Chelsea College or Hospi- 
tal — An edifice built on the batiks 
of the Thames, which was onginally 
begun by James I, and intended as a 
college for a certain number of learned 
divines The unfinished buildings 
were aftei wauls converted, and finally 
completed, by Charles II , into a hos- 
pital for non-commissioned officers and 
privates who were wounded or maimed 
m the service, and has remained to the 
present day a refuge for our worn-out 
or wounded soldieis 

Ghemln de Hondo s— In forti- 
fication, a berm from four to twelve feet 
broad, at the foot of the ex tenor slope 
of the parapet It is sometimes pro- 
tected by a quickset hedge (a cactus 
hedge would be better), but in more 
modern works by a low wall, built 
on the top of the revetment, over 
which the defenders can fne and fhiow 
hand-grenades into the ditch 

Chemistry — As explained m 
Braude’s Dictionary, is a department 
of science, the objects of which are to 
investigate the nature and properties 
of the elements of master, and their 
mutual actions and combinations, to 
ascertain the proportions in which they 
nmte, and the modes of separating 
them when united , and to enquire 


into the laws of powers which preside 
over and affect these agencies As an 
art, chemistry may be traced to a #ery 
remote period, but it can scarcely bo 
said to have existed as a science pre- 
vious to the commencement of the 17th 
century 

Chesses — The planking of the 
platform of a pontoon bridge They 
consist of two or more planks, wedged 
together at the edges by dowels or 
pegs 

Chevauz-de-Frise —A species 
of defence used in field fortification 
It consists of a square barrel of wood, 
with strong sharp spears driven through 
it, m two oi moie diffeient directions, 
up to their middle, so as to radiate from 
it like wheel spokes The present pat- 
tern ehevaux-de-fnse is of iron, bar- 
rel, cylindrical the whole consist- 
ing ot tubes, the spears (twel\e in 
number) being plugged at the ends 
with points , and packing away inside 
the ban el The wooden pattern has 

tho advantage of being somewhat light- 
er, the weight being 96, and 103lbs , 
wood and non, respectively The 
non has the advantage of greater por- 
tability in refeience to bulk 
Chevron — The distinguishing 
maiks on the sleeves of non-com- 
missioned officers They arc worn on 
the right arm by Cavalry and Infantrj , 
and on both arms by Artillery, Engi- 
neers, Fusiliers, and Light Infantry 
Regiments, in the following order 
Serjeant Majors 
Serjeants 
Corpoials 
Bombardiers 
2nd Corporals 
Lance ditto 
Acting Bombardiers 
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Sergeant Majors, Qr Mr Sergeants, 
and Orderly Room Clerks, wear their 
chevrons below the elbow, point down 
Non-commissioned officers of Artillery 
wear their chevrons above the elbow, 
point down 

Chime or Chimb— The end of 

a tub or barrel All powder barrels 
are ordered to be rolled on the chime 
as being the safest mode of moving 
powder either in magazines or mill- 
houses 

Chisels, Carpenter’s — Arc 

of different widths and kinds, adapt- 
ed to different uses, and known as 
mortise chisels, firmer chisels, socket 
chisels, &c , and are used not only with 
a hammer or mallet, but also as cutting 
tools worked by the hand, for finishing 
the re-entering angles of mortise holes, 
or finishing the ends of pieces of wood 
too small to be planed A variety of 
chisels are used by the turner as well, 
who employs them for smoothing and 
reducing his work to the proper form 
Chisels, Firmer— Are flatter 
and broader instruments than the moi- 
tise chisel, varying in breadth from 
2J inches to £rd of an inch, and are 
used for making tenons, and paiing 
all surface work which requires neat- 
ness and accuracy , the operation is 
performed by the application of the 
force of the hand or a suitable mallet 
Chisels, mortise— Tools of 
different sizes, viz , from 1 inch to £rd 
of an inch m breadth, and are used for 
cutting the mortise hole for the re- 
ception of the tenon 
Chisels, Socket— Are a strong- 
er sort of chisel than those described, 
and adapted for the rougher work of 
carpenters They are exclusively used 
with the mallet 

Chive — A kind of plane for 
smoothing the inner surface of the 
end of a keg or barrel 


Chlorate of Fotassa 

(KO C10 5 ) — A salt prepared by passing 
chlorine slowly through a solution of 
carbonate of potassa It is a colour- 
less, transparent, anhydrous, crystalline 
salt It is one of the ingredients m 
the detonating composition of friction 
tubes and gun caps It has great oxi- 
dising powers, which, when brought 
into contact with other substances, such 
as sulphide of antimony, become 
highly explosive An attempt to manu- 
facture gunpowder from it has been 
made, but in the act of mixing it 
with chaicoal and sulphur, it was found 
to explode, and the attempt had to be 
abandoned « 

Chloride of Barium 

(BaClx2Aq) — It is used chiefly as a 
re-agent for the purpose of testing for 
acids, especially sulphuric, with which 
it forms the insoluble sulphate of 
baryta In testing saltpetre, this re- 
agent is used in searching for sul- 
phates 

Chloride of Potassium 

(KC1) — This salt occurs in sea water, 
and m the water of many* mineral 
springs It is obtained as a by-product 
in various processes, particularly in the 
manufacture of soap and glass, and in 
the refining of nitre In the latter 
case, a solution of nitrate of silver is 
used to detect the chloride, the presence 
of which is obsen ed first by a milki- 
ness, and on a larger quantity of solu- 
tion being added, a curdy precipitate 
of chloride of silver 

Chock — A wedge or quoin at* 
tached to garrison carriages on which 
the breech of a gun rests, and is elevated. 
Chocks, Friction— Are breaks 
attached to the common standing gar- 
rison carriages so as to raise the trucks 
or wheels off the platform when the gnu 
begins to recoil, to prevent its running 
back to any great extent. 
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Chocking 1 — Vide Slewing 

Choker, Fascine — Used for 
bunging the ends of a fascine to the 
girth, nearly where it is intended the 
fascine should be, when the fascine is 
then bound 

Chord — In geometry, signifies a 
line which joins the extremities of 
any arc of a circle 

Chronograph (Bashforth’s) — 
An instrument adapted for measuring 
the varying velocity of a body in mo- 
tion through the air, and for other 
purposes It has been successfully em- 
ployed in determining the resistance of 
the air to the motion of splieiical and 
elongate^ projectiles, varying fiom 3 to 
9 inches m diameter , and a simple 
instrument has been constiucted on the 
same principle, for use in those cases 
where the deteunination of the velocity 
of a shot at a given point is all that is 
lequired ( Vide Gunnery ) 
ChronOBCOpe (Navez-Louis’ Elec- 
tro-Ballistic) — An instrument for 
determining the mitial velocity of pro- 
jectiles This instrument is an im- 
provement or modification of the well" 
known Navez’ Electro-Ballistic appaia- 
tus The chief modification consists 
in the suppression of the conjunctor and 
the large electio-magnet, which serve 
to clamp the needle 

Another chrouoscope has been in- 
vented by Captain A Noble, ibs, 
1 ite ba, for the deteunination of 
the time a projectile takes to traverse 
various intervals within the bore of a 
. gun This beautiful instrument is able 
to register, by means of electric cur- 
lents, upon a recording surface, travel- 
ling at a uniform and very high speed, 
the precise instant at which a shot 
passes certain defined points m the 
bore In the Engineer of the 16th 
September 1870, a description is given 
of this instrument, as well as of Rod- 


man’s pressure gauge, and also of a pres- 
sure gauge invented for the use of the 
Committee on Explosives, all which 
instruments were used m determining 
the pressure of several natures of pow- 
der, English and foreign, at certain in- 
tervals within the bore of a gnn The 
experiments were most successful, and 
showed that both “ pellet ” and “ pebble ” 
powder exerted a much less strain on 
the gun than R L G powder , the 
latter nearly one-half less 

Chuck— Is that part of a turning 
lathe which is screwed on to the nose 
of the mandiel in which the work is held 
or supported, and caused to revolve with 
the mandrel Its forms are numerous 
Chuckler — An Indian term, sig- 
nifying a cobbler, oi worker m leather 
Chuttack — An Indian weight, 
the sixteenth part of a seer 

Circle— A plane figure, contained 
by one line, which is called the cir- 
cumference, and is such that all 
straight lines drawn from a certain 
point within the figure to the circum- 
ference are equal to one another This 
point is called the centre of the circle 
Clrcumfei ence— Vide Circle 
Circumferenta— A small hand 
wheel used to measure the circumference 
of the outside of the felloes, and the 
inside of the tire of a wheel It is made 
of sheet-iron, about 8 inches m diame- 
ter, with the cncumferenco serrated to 
prevent it from slipping A hue is 
scratched on the face to serve as an 
index 

Clrcumvallatiou— In fortifica- 
tion, works constructed round a besieged 
place to cut off all communication be- 
tween the besieged and the surrounding 
country 

Citadel — The stronghold within a 
fortified place which overlooks the 
country, and which is generally the 
last resort of the garrison when the 



CLA 


CLTJ 


enemy has got possession of the main 
portion of the works It is not appli- 
cable to modem fortification 
Clamp— To fix the movable parts 
of an instrument by pressure ap- 
plied to a screw ; for example, the 
vernier, or horizontal and vertical plates 
of a theodolite, are said, when fixed, 
to be clamped 

Clarkeon’a Material — Con- 
sists of cork and canvas cemented to- 
gether, it is used in the artillery service 
for cartridge cases for the 12-inch 
rifled muzzle-loading gun 
Claw— Two prongs placed at the 
end of a hammer or crowbar, for draw- 
ing nails and spikos which require 
force for their extraction 
Clay — An adhesive earth, consist- 
ing of a mixture, m various propor- 
tions, of alumina and silica In found- 
ries it is used for moulding purposes 
in the manufacture of guns 
Claymore or Cly-More— 

A large two-handed sword, formerly m 
use among the Higlilaiideis It was 
originally an English weapon, as ap- j 
pears from the figure of a soldier found 
among the ruins of London after the 
Great Fire in 1666 
Cleats — Small blocks of wood used 
commonly for securing movable arti- 
cles which are likely, as at sea, to roll 
over or be displaced In the artillciy 
service they are used in different parts 
of gun carriages for fixing tools, &t 
Clinometer — An instrument 
which is valuable in elevated coast 
batteries, to ascertain the exact dis- 
tance of any particular object That 
invented by Captain J R Oliver, r a , 
obviates the necessity of a reference 
to range tables, length of fuze, &c , 
as all is detailed on the instrument for 
the nature of the gun 
Clipper, Portfire— The name 
given to the cutting implement which 


is fixed on the ©ff-side of the beam 
trail of a gun carriage, for cutting off 
the lighted end of the portfire Port- 
fires being no longer m use, except on 
emergency, and having been superseded 
by friction tubes, the sockets and 
cutters are ordered to be removed from 
all artillery carriages 

Clocks, Mill-Used in gnnpowder 
mills to indicate the number of revolu- 
tions made in a certain time by the 
“ runners” in the incorporating process 
These clocks differ considerably from 
common clocks, and are only used for 
the purpose stated 

ClotU — In arsenals, this material 
is much used, and is of vanops kinds 
— viz , book muslin, buntin, canvas, 
doosootie, serge, vitry, waxed cloth 
The cloths enumerated are made use 
of for the following purposes , — Book 
muslin, for the bottom of sieies, &c \ 
buntin, for colours ( vide Buntm) , 
canvas, as shown under that head , 
doosootie, m capping carcasses, and it 
is also occasionally used for package 
and in making blowing bags , serge, 
for service cartridge bags , vitry, 
which is a fine kind of canvas, for mak- 
ing paulins and powder cloths ; occa- 
sionally for 13-mch blowing bags, 
sponge caps, and gun aprons, also for 
saddle wrappers , waxed cloth, for pow- 
der barrels (one and a half yards be* 
ing required to pack a powder barrel 
in), and for wrapping lound elevating 
screws, fuzes, &c 

Clove Hitch — Termed also the 
cascable hitch , is a well-known knot 
in the artillery service j it is used in 
mounting and dismounting guns, cap- 
ping fuzes, tying cartridges, & c 

Club— In military evolutions, to 
throw into confusion, to deform, 
through ignorance or inadvertency 
To club a battalion implies a temporary 
j nabihty m the commanding officer 
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to restore any given body of men to 
their natural front in line or column. 

Coal— Is a mineral of vegetable ori- 
gin It is thus described by Sir C Lyell 
“ When wood and vegetable matter are 
buried in the earth, exposed to moisture, 
and partially or entirely excluded from 
the air, they decompose slowly, and 
evolve carbonic aud gas, thus parting 
with a portion of their original oxy- 
gen By this means they become gra- 
dually converted into lignite or wood 
coal, which contains a larger portion 
of hydrogen than wood does A con- 
tinuation of decomposition changes 
this lignite into common or bitumi- 
nous coal, chiefly by the discharge of 
carburetted hj drogen ” The coal chiefly 
used m India in the Government 
arsenals and factories for steam 
engines, is obtained from the Ranee- 
gunge and Beerbhoom mines, about 
120 miles from Calcutta Smithy coal, 
which is used for all cast-iron work, 
is imported fiom England Anthra- 
cite coal is also brought from England, 
uud is used chiefly in the Government 
powdei works, alone, or mixed with 
steam coal It produces no smoke, 
and therefore may be used with safety 
in a powder factory, besides, it contains 
a greater quantity of caibon than any 
other coal 

Coast Batteries — Are bat- 
teries erected along a coast to protect 
the entrances of harbours and ports 
They are armed with artillery of the 
largest calibre to oppose the landing 
of an enemy 

The nature of ordnance for coast 
defences was m 1860 recommended to 
be as follows — 

The 10-mch gun of 86 cwt 

„ 68-Fr „ of 95 „ 

„ 8-meh „ of 65 „ 

„ 32-Pr „ of 56 „ 

„ 13-mch gea Service mortar. 


Now that rifled artillery have been in- 
troduced into the service, and armour- 
plated ships have to be opposed, these 
guns have been supplemented by the 
heaviest rifled ordnance 
Coat-of-Mail— Armour made of 
scales or iron rings 

Coating:— Is the covering of any 
material with paint, lacquer; &c , and 
is applied to ordnance, as well as to 
shot and shell, internally aud exter- 
nal^ For the coating of ordnance, 
vide Paint 

Cockade -This military badge, 
or mark of distinction, is a ribbon for- 
merly worn in the hat In the armies of 
Europe, this mark succeeded the scarf 
which was worn by officers and soldiers, 
but being found to be attended with in- 
convenience, it was to a great extent dis- 
carded In the army and navy of Great 
Britain, the officers were distinguished 
by black silk ribbon, and the non-com- 
missioned officers, privates, and man- 
ners, by hair cockades This fashion 
has, for some years past, fallen into 
disuse, and the cockade is now only worn 
by a military or naval officer’s servant 
Code, Military — A collection of 
rules and regulations which have been 
sanctioned by authority, for the better 
government of the army — such as the 
Articles of War 

Coehorn Mortars — Light 
mortars of 5£ and 4£ in calibre, having 
cylindrical chambers The5£m mortars 
of this nature are obsolete in the Bntish 
service They were introduced by the 
great Dutch engineer of that name. 

Cog’S — In machinery, the teeth 
raised on the surfaces of wheels 
The term teeth is usually applied to 
the cogs on the surface of the large 
wheel, and leaves to those on the sur- 
face of the small wheel m contact with 
it, usually called a pmton The number 
of times the pmion revolves while the 
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svbeej makes one revolution, wil) be 
evidently equal to the number of teeth 
in the wheel divided by the number of 
leaves m the pinion Let T — number 
of teeth m the wheel, t = number of 
leaves in the pinion, and N — number 
of revolutions made bj the pinion while 
the wheel makes one, or if R, r be the 
respective radii of the wheel and pinion, 
then — 

T R 

N =* — — — 
t r 

Cohesion— The power of trans- 
mitting heat or electricity, without 
change in the relative position of the 
particles of the conducting body 
Cohort— -The tenth part of a Ro- 
man legion, which consisted of 600 men 
Coil — Applied to the form rope is 
wound in and issued from the manu- 
factory A coil of rope, as received 
into arsenals, contains 120 fathoms 
Coil of a Gun— Made by wind- 
ing a hot bar of iron lound a man- 
diel, which is afterwards removed 
The rough coil so formed is then 
welded, bored, and tinned to the re- 
quired size In building up a gun, 
Sn W Armstrong uses a succession of 
these wrought-iron coils, shrunk on to a 
tube or barrel of steel or iron, and tohim 
is due the credit of being the inventor 
of this S} stem But since his original 
plan of thus building up a gun, an im- 
portant modification of it has been 
made by Mr Fraser, attached to the Gun 
Factory, Woolwich, who, by using a few 
long double or triple coils, instead of 
several short single ones aud a forged 
bieech-piece, which is Sir W Arm- 
strong’s system, has effected an im- 
mense saving in time and expense 
Coir— The fibres of the cocoanut 
Very excellent rope for naval purposes 
is made from it, on account of its 
lightness, elasticity, and strength Coir I 


cable is prepared m Ceylon, on the 
Malabar Coast, m the Maidive and 
Laccadive Islands, and m most places 
along the Eastern and Western Coasts 
of the Bay of Bengal, where cocoanut 
trees grow Sponges for guns have 
been made from the fibre, but it is not 
equal to wool for this purpose, and is, 
moreover, liable to take fire 
Coke— Fossil coal deprived of its 
extraneous volatile matter by fire It 
is sometimes used m combination with 
coal, where a greater degree of heat is 
required than coal alone affords In 
furnaces for melting pig-iron, kent- 
ledge, and other metals, it is the chief 
fuel used It is manufactured at the 
coal mines m Bengal, but the best is 
inferior to English 
Colback — A busby, or hussar cap 
Colic — A complaint with which 
horses are not unfrequently attacked, 
caused by indigestion, constipation, 
spasm, strangury The attack will 
generally y leld to the first or second dose 
of the usual colic mixture, with injec- 
tions of warm soap-and-w ater, and with 
a little spmts of turpentine m it, fric- 
tion being used to the surface of the 
belly If there is constipation, give a 
dose of physic, with a toa-spoontul of 
ginger m it, if the pain continues and 
becomes more constant, bleed, taking 
from six to ten quarts of blood, con- 
tinue the injections, and give a dram 
ot opium c\ery hour, blister the belly, 
clipping the hair off fiist The cure 
for colic is powdered opium, 1 dr , 
ginger, powdered, 2 drs , allspice, 
powdered, 3 drs , carraway seeds, pow- 
deied, 4 drs , made into a bolus 
Collar— That part of the harness 
w hich encircles the horse’s neck, and 
to which the hames are attached, and 
by means of which the draught is ap- 
plied to the animal The term is also 
applied to other parts of the harness, 
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and to portions of metal work about a 
gun carriage, as well as to certain parts 
of machinery and artillery material 

Collar Makers— Artificers at- 
tached to each light field battery for 
the repair of its harness On first 
appointment, they have the rank and 
clothing of bombardiers, and reckon 
service, as such, without increase of pa} 
After five } ears’ service, if a bombar- 
dier, they have the rank and clothing 
of corporals, and reckon service foi 
pension, as such, without increase of 
pay The four senior collar makers of 
each brigade are allowed the rank and 
clothing of a sergeant, but without in- 
crease of pay 

College — In the common accepta- 
tion of the term, is a community of 
students assembled together for in- 
struction , if the instruction be of a 
imiitaiy nature, it is termed a Mihtaiy 
College The community is bound 
together by rules and regulations com- 
mon to all Such is the college at 
Sandhurst 

Collimator— That linented by 
Lieut -Colonel Davidson, late Bombay 
Army, for the ai tiller} seivice, is an 
instrument for laying guns and mor- 
tars, and especialiv adapted for laying 
them for night firing But the same 
appliance as is used by night could 
be made available by da}, with the 
embrasures closed, thus protecting the 
gunneis fiom the fire of the enemy 

This instrument was introduced into 
the service m 1863 General Lefro}, 
e a , approved of it veiy highly, and 
Captain Moncneff, the inventor of the 
barbette carriage, considered it as very 
Suable for laving mortars 
Colonel of a Regiment— A 
general officer placed at the head of a 
regiment, as a reward for long and 
meritorious services , and though he 
does not command the regiment in 


person, the command being honorary 
only, he has certain privileges attached 
to the position, and his sanction i| re- 
quired on some points having reference 
to the discipline of the regiment As 
Colonel of a regiment, he draws “ Colo- 
nel’s allowance ” 

Colonel, Brevet — An officer 
holding a Colonel’s commission, but 
not necessarily, or of right, m command 
of a regiment Should he, however, be 
the senior Lieutenant-Colonel, he com- 
mands the regiment in his own light 
In the artillery, regimental Colonels 
command their brigades, the Lieute- 
nant-Colonels commanding divisions 
01 detached portions of ai tillery 
Colonel Commandant— The 
chief of a brigade of artiller}, en- 
gineers, or marines This position is 
analogous to that of a Colonel of a 
legiment, who receives what is termed 
the “ Colonel’s allowance ” 

Colours — The banners or flags 
earned by regiments of infantry 
There aie two flags carried by a regi- 
ment, the royal or first colour, and the 
regimental or second colour , on the 
former are the badges and number of the 
regiment , on the latter, the devices, 
distinctions, and mottoes which have 
been conferred b} royal authority , the 
hole en signed with the imperial crown 
Crowned heads, princes, and marshals 
are alone entitled to be sainted by 
lowered colours The colours of a 
regiment are always sainted by guards 
The banners of a dragoon regiment 
are called guidons , and those of other 
cavalry regiments, standards 
Colours, Camp— Tor marking 
out the lines of a camp They are 
18 inches square, and of the colour of 
the facings of the regiment 
Columblads — American ord- 
nance of the calibre of 8 and 10-mch, 
for firing shot or shell 
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Column — The formation of 
troops in deep files and narrow front, 
so disposed as to move m regular suc- 
cession In artillery, the column 
formation is in sub-divisions, divisions, 
and half batteries The object of 
this formation is to reduce the line 
of frontage of troops, and to give 
facility m manoeuvring 
Combat — A battle or duel An- 
ciently it was not uncommon for con- 
tending poweis to settle their dispute 
by siuglo combat, when each paity 
chose for itself a champion who con- 
tested the point at issue in the presence 
of both armies 

Command — In fortification, 
when several works cover the same 
ground, the difference of level, when 
one work is higher than another, is 
called the command of that work over 
the other When this difference of level 
is sufficient to allow of both works to 
fire at the same time upon an enemy’s 
advance, one over the other, it is term- 
ed a command of fire But when the 
difference of level is only sufficient for 
the inner woik to look into, and act 
upon the interior of the outer oue, it is 
called a command of observation 

Command — The authontv in 
chief exeiused by the semoi officer of 
a legmicnt or of any body of troops 
Commander— An officei having 
supenor authority over othcis 

Commander-In-Chief— The 

chief military authonty m a country, 
in whom is invested the supreme 
command of the army The Com- 
mander-m-Chief of the British troops 
is appointed by the Sovereign 
The Commander-in-Chief m India 
is also appointed by the Sovereign, but 
is subordinate to the Commander-In- 
Chief in England. 

Commissariat — The supply 
department of the army, upon which 


devolves the responsibility of collect- 
ing all provisions, forage, &c , necessary 
for troops m cantonments, or m the 
field 

This department, in England, has 
lately been re-organised and placed 
under the Control Department 

Commissary — This term was 
used in the old French service to express 
a variety of military occupations, as 
it is m the British service at the 
present day , the officers attached to 
the Ordnance and Commissariat De- 
partments are called “ Commissaries ” 
In the Ordnance Department, an officer 
in charge of, or attached to, an arsenal 
in India, is termed a Commissary of 
Ordnance 

Commissary of Ordnance— 

The departmental title given to an 
officer of artillery who has charge of 
an arsenal m India Each officer, on 
being appointed to the ordnance de- 
paitment, remains on probation until 
he has passed an examination in the 
vatious subjects appertaining to the 
charge of an aisenal, such as accounts, 
the nomenclature and use of stores, 
the working of metals, &c , when, if 
found qualified, he is posted to the de- 
partment For the duties attached to 
the office of Commissary of Ordnance, 
vide the Ordnance Codes of each Pre- 
sidency 

Commission — In a military 
sense, the warrant authorizing an officer 
to exercise command m the army 
Commissions are given to cadets from 
Sandhurst, with or without purchase, 
depending on individual proficiency 
Cadets who are educated at Wool- 
wich receive their commissions either 
in the Artillery or Engineers without 
purchase In the upward ranks of the 
cavalry or infantry, commissions are 
purchased, except in the case of death- 
steps, which fall to the senior of each 
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grade In the Artillery and Engineers, 
commissions cannot be purchased in 
anv grade of an officer's service Com- 
missions, a few jears ago, received 
the Queen's sign-manual, but an Act 
has been passed dispensing with this 
necessity 

Committee — Vide Board 

Common Shell— Vide Shell 

Communications— In a mili- 
tary sense, are the lines by which an 
army communicates with its base from 
any point to which it has advanced in 
the theatre of war, along which its 
reinforcements and supplies must pass 
to reach the army, and by which it 
must Retreat in case of disaster 
The definition applies equally whether 
the army occupies an extended strate- 
gical front, or is united on the field of 
battle 

Company— In the army, means 
a body of men forming one of the 
principal divisions of a regiment Tho 
number m a company varies according 
to circumstances, but may generally be 
said to be about 100 A company is 
commanded by a Captain, and has two 
subalterns attached to it In the 
artillery service, the term oompany is 
exploded, and the word battery has 
taken its place 

Compass, Scribe— In artillery, 
an instrument used for laying off the 
distance of the centre of the trunnions 
from the base ring 

Complement— In trigonometry, 
the difference between any arc and a 
quadrant of 90° 

Compressed Bullets— Are 

bullets formed of compressed lead 
The mode of compressing is as fol- 
lows , — The lead is first melted, and 
then raised from the reservoir in a 
bucket by a small crane, and poured 
into the receiving chamber of a hy- 
draulic press of immense power, A 


piston rising from below, and worked 
by a pump, is set in motion by & sfceftm 
engine, and when the lead is cotied 
down to the proper temperature, it is 
forced through a die, forming it, as it 
escapes, into rod lead, which winds it- 
self on to a drum of about the dia- 
meter of the required bullet It is 
then carried on to the bullet machine, 
where it unwinds and divides itself as 
the machinery revolves, and is guided to 
a cutting apparatus, which nips off a 
cylindrical piece of lead , as the pioce 
falls down it is caught by a punch and 
die, fixed exactly below, forming it 
into a perfect bullet m one stroke 
The object of compressing the lead 
instead of casting it, is to give density 
to the bullet and to pre\ent air boles 
forming within it 

Compression, Globe of— A 

surcharged mine, so called from its 
compi easing or disturbing effects be- 
yond the sphero of its crater 

Compressor— A brake or check 
attached to a gun carriage Its con- 
trolling powor is great ; this is parti- 
cularly the case in Colonel Clarke's 
Hydraulic Compressor attached to 
ships* carriages, both with regard to 
recoil, and also for keeping the car- 
riage immovable on the Bhip when 
there is much pitching 

Comrade — A fellow-soldier in 
the same regiment or company 
Concave — Hollow, such as the 
inner surface of a sphere, as opposed 
to its outer, which is termed convex 
Concentric — Having a common 
centre The internal hollow sphere 
and the external figure of the outside 
of a shell are concentric spheres 
Concussion — A substantive used 
as an adjective in connection with the 
word “ fuze " It is best represented in 
Saxon English by the word “ shock ” 
The concussion fuze has an internal 
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mechanism, so nicely adjusted as to 
withstand the first shock which the 
shell receives,— viz , that occasioned by 
the explosion of the charge, — and re- 
sisting others that may be occasioned by 
grazing Bhort, while it will yield to the 
concussion caused by the impact of the 
shell on the body struck This concus- 
sion, by shaking the burning composi- 
tion of the fuze into the loaded cavity 
of the shell, instantly causes the latter 
to explode Armstrong’s fuze as well 
as Moorsom’s in the English, and Bil- 
let’s in the French, Naval Service, are 
instances m point 

Condensation— Is a term ap- 
plied to the liquefaction of gases By 
the application of pressure, and i educ- 
tion of temperatuie, most gases may be 
condensed to the liquid oi solid state 

Condenser— An instrument foi 
forcing a large quantity of air into a 
given space It consists of a receiver, 
a cylindrical bairel furnished with a 
valve opening inwards, and a solid pis- 
ton, -which is either an -tight or has a 
-valve also opening inwards Neai the 
top of the cylinder, on one side, tlieie 
is a small ouficc The principle of this 
instrument, which is nothing more than 
a force-pump, is this, that when the 
piston is forced down the cj Under, the 
air contained m it opens the valve at 
the bottom, and a barrel of com- 
mon air is forced into the receiver 
On raising the piston, the bottom 
valve closes, and when the piston rises 
above the orifice near the top of the 
cylinder, the air rushes in and fills 
the barrel again This process is re- 
peated as long as is necessary 
Condensing Engine— Called 
also a low-pressure engine, is one m 
which the steam is condensed so as to 
present nearly a vacuum on one side of 
the piston, while the steam is acting 
on the other As the pressure of the 


air on a vacuum is about 15 lb« on the 
square inch m a condensing engine, 
the pressure of the steam m the boiler 
need not be so great as it necessarily 
has to be m a non-condensing engine, 
where the pressure of the air has to be 
overcome before any effective force can 
be obtained Hence condensing engines 
are called “ low pressure,” while non- 
condensing are called “ high pressure ” 

Conductors — Warrant officers 
attached either to the Ordnance 01 Aimy 
Commissariat Departments Those in 
the foimer department in India are 
chiefly men who have risen from the 
artillery ranks The wan ant rank 
cornpnscs the following grades sub- 
conductor, conductor, deputy assistant 
commissary, assistant commissaiy, and 
deputy commissary The three latter 
are strictly departmental, and carry 
with them honorary rank, and are held 
also b) commissioned officers holding 
uuattached rank Advancement is ob- 
tained by rotation in the Ordnance 
Department, each man entering first as 
a magazine sergeant, promotion after- 
wards being to the warrant grade of 
sub-conductor, if duly qualified, which 
is ascertained by the candidate under- 
going an examination under the orders 
of the Deputy Inspector General of 
Ordnance 

The term “ Conductor ” was originally 
given to wai rant officers, from the fact 
of their conducting stores by land or 
water to the several arsenals or maga- 
zines in India 

Cone— When the extremities of a 
straight line, which always pass through 
a fixed point, are made to trace out 
cncles by revolving around this point, 
the two surfaces described are each 
called a conical surface, imd the volume 
enclosed by each surface is called a 
cone The circle described m each 
case forms the base of the cone on its 
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side of the point, the fixed point 
through which the line passes is term- 
ed the vertex , and the line joining the 
vertex with the oentre of each base is 
termed the axis When the axis is at 
right angles to the plane of the base, 
the cone is called a right cone , other- 
wise an oblique cone 
Cone i Truncated, or Frus- 
trum of a Cone — Is a cone with a 
portion at the vertex cut off by a plane 
parallel to the base 
Confidence — This term, in a mi- 
litary sense, has reference to the faci- 
lity with which some officers gain the 
confidence of their men This most 
essential quality in a commander is of 
the highest importance, and cannot be 
overrated, — without it, a disaster may 
at any moment occur m the day of 
battle , but with it, and the knowledge 
of military science combined, success 
m the operations of an army may be 
assured History affords examples of 
battles having been lost by the most 
celebrated generals, because they did 
not possess this confidence 

Congreve Clan— A 24-Pr gun 
ut conical form , this gun was proposed 
m 1813 by Sir W Congreve, it had 
a much greater thickness of metal at 
the breech than those of the old con- 
struction, the extra thickness was sup- 
posed to give a reacting power to the 
gun, which, however, is an erroneous 
idea not supported by facts 

Conjunctor— One of the three 
principal parts composing Navez’ Elec- 
tro-Ballistic Apparatus It is thus 
described by Captain Noble, late b a , 
m the B A Institution Papers, Vol 3, 
page 117 — 

“ The current which passes through 
the second screen holds, by means of 
an electro magnet, a weight suspended 
over a spring, a point from which is 
kept just over a cup of mercury 


When this weight is permitted to fall, 
it presses the point into the cup of 
mercury, and completes the circuit, 
magnetizing the horse-shoe magnet 
which clamps the vernier needle This 
part of the apparatus is termed the 
conjunctor The action of the instru- 
ment is very simple, and readily under- 
stood When the projectile cuts the 
wires in the first screen, the magnet 
which holds the bob of the pendulum 
in its initial position is demagnetized, 
and the pendulum commences an oscil- 
lation When the wires in the second 
screen are cut, the weight of the con- 
junctor drops, completes the circuit, 
clamping the vernier, and the ait 
through which the pendulum has moved 
is a datum from which may be com- 
puted the corresponding time ” 

Conoid— A figure generated by 
the revolution of a conic section about 
its axis It is, therefore, three-fold, 
answering to three sections of the cone, 
— viz , elliptical-conoid or spheroid, hy- 
perbolic-conoid, and parabolic-conoid 

Conscription — A compulsory 
enrolment of the inhabitants of a coun- 
try for service m the army In Eng- 
land this is not resorted to In the 
French army the conscription has been 
established since the first Revolution, 
and all citizens are liable to it at the 
age of 20 There is, however, an ex- 
emption from it on furnishing a sub- 
stitute 

Conscripts— Men raised by most 
of the Continental nations, and under 
certain laws, to recruit their armies 
The Militia of Great Britain comes 
likewise under the appellation, with 
this difference, that the men are raised 
by ballot, and do not march out of their 
native country unless they Volunteer to 
do #o, 

Constipation — In horses, is 
brought on from confinement, too little 
k * 
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water, dty feeding The symptoms 
lire, belly swelled, dung dry and hard 
The cure is, mashes or green meat, 
clysters, and exercise. 

Contingent— In a military sense, 
implies the quota of armed men, or 
pecuniary subsidy, which one State 
gives another 

Contouring— A term applied to 
the outline of any figure, and conse- 
quently to that of any section of a 
solid body , but when nsed profession- 
ally, m connection with the forms of 
ground or of works of defence, the 
onthne of a horizontal section of the 
ground of works is alone to be under- 
stood by it 

Contraband of War — All 

such articles as a neutral power is 
piohibited by the law of nations from 
carrying to countries at war with one 
another, such as arms, ammunition, 
coal, food, &c ,01 to carry on any trade 
with blockaded ports or besieged 
towns All the articles enumerated 
above are liable to be seized, and are 
considered contraband of war The 
subject of what is contraband of war 
is so arbitrary, and depends so much 
on the interpretation given to the term 
by powerful States, able by force of 
arms to dictate what is contraband, 
that' it renders the position of neu- 
tials and belligerents to each other 
one of great difficulty One thing, 
however, should be remembered, that 
there is a great difference between 
carrying contraband articles to the 
belligerents, and allowing either of 
them to buy such articles m a neutral 
territory 

Some authorities support the prin- 
ciple that it is neither beneficial nor 
expedient for England to prohibit the 
export of arms and munitions of war 
to belligerents, and amongst them 
Lord Penzance, no moan authority ou 


such a subject Vide his letter to the 
Times , dated 18th October 1870 
Whatever the opinions on con- 
traband of war may be, the Foreign 
Enlistment Act renders it illegal 
in any person to enlist in the ser- 
vice ot a foreign State, or to bnild 
any ship with intent or knowledge 
that the same will be employed m the 
military or naval service of any foreign 
State at war with any friendly State $ 
and special powers are granted to the 
Secretary of State to take any step to 
prevent the commission of such an 
act 

Contraction — The state of be- 
ing drawn into a narrow compass, or 
becoming smaller. In horses’ feet, it 
is brought on from bad shoeing, hot 
stables, confinement The foot becomes 
oblong, instead of round The re- 
medy to be applied should be thin sole 
and quarters, and the feet kept moist 
Apply tips or spring shoes, also tar or 
hoof ointment composed of tar and 
tallow, each 1 lb , common turpentine, 
l lb , melted together 
Contravallatlon— The name 
given to a belt of field works thrown 
up around and facing the, place invest- 
ed, to render the besiegers secure 
against surprise 

Control Department— Is a 

newly organized department m the 
British army, having for its object a 
better, more efficient, and more eco- 
nomical control over the departments 
it supen lses 

The Commissariat and the Ordnance 
Departments are the mam sources of 
supply to an army , the former repre* 
sentmg the food or life of it , the latter, 
its fighting resources 
Without thorough efficiency m these 
departments, no army can exist in 
the field , failure would probably en- 
tail defeat and all the disasters attends 
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in g it We have an instance in the 
Franco-Prussian war of the disasters 
j likely to attend an army whose com- 
fmissanat is unequal to the demand 
| upon it— in the case of the French 
I army at Sedan — which, it is said, from 
; want of proper commissariat arrange- 
ments, was unable to effect the relief 
of Metz, and was consequently over- 
whelmed by the Prussian army 
Contusion — Tbe effect of a 
ball or of any other hard substance 
striking the human frame, or even the 
passage of a ball close to the limb, 
without breaking or tearing the skin 
Convention — An agreement 
which is entered into by troops that 
are oppcteed to one another, either for 
the suspension of hostilities 01 the ex- 
change of prisoners 
Conversion — A term used in 
ordnance nomenclature when condemn- 
ed stares are converted or turned into 
use for other purposes 
Convex— Vide Concave 
Convoy— A guard of troops com- 
posed of all arms, employed to escort 
any supply of monej, ammunition, 
stores, provisions, &c , conveyed m 
time of war to an army or fortress 
Copal — A resin next m durability 
to amber, almost colourless, and softer 
than amber, though too hard to be 
scratched by the nail Copal forms an 
excellent material for varnish Pure 
alcohol has little effect on copal, with 
the addition of camphor it dissolves, 
but the camphor impairs the durability 
of the varnish Copal may be perfect- 
ly dissolved by ether, but it evaporates 
too rapidly to allow of the varnish be- 
ing uniformly applied Copal is, there- 
fore, usually dissolved by fusing, and 
adding linseed oil heated nearly to the 
boiling point. 

Oopingr Stone — Vide Cordon 
G<*PPOr — A metal of great value, 


and known from the earliest ages 
It is found in different parts of the 
world, and in combination with otfter 
substances, as an ore The great sup- 
ply to the English market comes from 
the mines in Cornwall, Devon, Aus- 
tralia, and from South America To 
bring copper to a state of punty, it 
has to go through successive repetitions 
of roasting, calcining, melting, and re- 
fining, and this is chiefly earned out 
at Swansea in South Wales, where 
there are large Bmelting furnaceB It 
is used as an alloy with many other 
metals, and with tin m the manufacture 
of bronze guns Copper alone is a very 
malleable metal, but on being mixed 
with tin becomes tough and well suit- 
ed for the lighter natures of ordnance. 
Copper melts at a temparature of about 
2000° Fahrenheit It is a good con- 
ductor of electricity, and is, therefore, 
made use of for lightning conductors 

Copper Rod — Used for the light- 
ning conductors of magazines Con- 
ductor are made either solid or tubular, 
varying from half an inch to two inches 
in diameter, being three inches in 
length, and screwed to one another. 
They are supposed to protect a circular 
space, the radius of which is double the 
height of the rod 

Copper Sci&sel — The clip- 
pings of copper left after the formation 
of percussion caps, friction tubes, 
coinage, &c 

Copper, Sheet — Is of two kinds, 
thick and thm The former comprises 
all copper of and above 50 ounces to 
the square foot , the latter, all under 
this weight Thick sheet copper is 
used for the hoops of powder barrels, 
and for drying pans , the thin for per- 
cussion caps, friction tubes, &c , and 
the lining of magazine doors Muntz’ 
patent metal is a cheap substitute for 
copper sheeting 
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The term applied to 
every description of rope used m the 
artillery service Vide Rope 

Cordon— A round projection of 
stone, about one foot m diameter, 
placed at the top of the revetment of 
the escarp to prevent the rain from 
damaging the masonry, and to form 
an obstacle to the besiegers when apply- 
ing the ladders for the purpose of an 
escalade 

Core — A bar of iron coated with 
clay, which is inserted into a finished 
gun mould, when the gun is to be cast 
hollow, which is termed “ casting on a 
core ” This mode of casting guns is 
not now adopted in the British Ser- 
vice In the United States Sen ice, it 
has again been reverted to, the priu ti- 
cal difficulties that hitherto interfered 
with this mode of casting having been 
surmounted by Captain Itodman, of the 
United States Oidnancc Dcpaitment 
A coie is also used in casting shells 
Comet — The junior link amongst 
officers m the cavalry branch of the 
service The cornet’s duty was foi- 
mcrly to cany the standaid — but it is 
now carried by a troop sergcant-mnjoi 
Corning 1 or Granulating— 
That process in the manufactnie of 
gunpowder which takes place after the 
cake is icinovcd from the hydraulic 
press — having been previously broken 
down — to the granulating house, when 
it is passed through lolleis and sieves, 
until the different sized grains aie 
formed Coming is another term for 
granulating 

Coronet— That part of a hoise’s 
foot tcimed the little pastern, just 
above the coffin bone 

Corporal — The rank below that 
of serjeant Corporals of artilleiy take 
precedence of corporals of cavalry and 
infantry, according to the date of their 
appointment as Bombardiers 


Corporal Punishment -The 

infliction on the bare back, by means of 
a cat-o’-nvne tails, of a certain number of 
lashes for crimes committed by soldiers 
Except for very grave offences, such 
punishment is seldom resorted to in 
the army, and then only during war 
times The number of lashes ib limit- 
ed to 50 

Corps — Any body of forces des- 
tined to act together under one com- 
mander 

Corps-d’armee — Vide Army 

Corrosive Sublimate— Is the 

bi-chloride of mercurv It is formed 
by introducing hot mercury into chlo- 
rine gas , the mercury inflames, and 
the bi-chloridc is formed Inhere are 
other wavs of preparing it What is 
termed kj anising, is applying this sub- 
stance to the preservation of timber, 
cordage, sail, tent cloths, and other 
fabrics from decay by mould, or the 
ravages of insects It is the inven- 
tion of Mr ICvan 

Corrugate— A mode of render- 
ing sheet iron very tenacious and 
duiuble The sheet iron is coated 
with zinc, and compressed by means 
of dies into plates This kind of iron 
is extensively used for roofing, for mili- 
tary wagons, boats, &c 

Corselet — A light armour for the 
fore-part of the bodv, or, according to 
some authorities, it was a mailed coat 
made to cover the whole body It 
was anciently worn by pikemen 
Cossacks— As described in Bran- 
ded and Cox’s Dictionary of Science 
and Literature, are a people inhabiting 
those paits of the Russian empire 
which bolder on the Northern domi- 
nions ot Turkey , Poland, and the South- 
ern coniines of bibena Both the name 
and origin of this people are involved 
in great uncertainty They seem to 
have none of the national character 9* 
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tics of the Russians, and are probably 
a mixed Caucasian and Tartar race 
They form a sort of independent re- 
public, paying no taxes to Russia, but 
cheerfully contributing their numer- 
ous and valuable contingent of men , 
which are well known as the most ha- 
rassing light troops that ever exercised 
a predatory warfare m the train of any 
army 

Cottab— A Madras weight, equal 
to 16 chuttacks 

Council of War — In the field, 
orelsewheie, an assembly of the senior 
officers of the army, called together by 
the officer m command, to conceit 
measures for the future conduct of 
affairs* 

Counterforts — Vide Buttresses 
Counter gruard — In fortifica- 
tion, is a rcveted work consisting of 
a narrow rampart and paiapet, paral- 
lel to the faces of the bastion, and 
which must be destroyed before the 
bastion can be bleached , for, from 
want of sufficient breadth in their 
terreplcin, a lodgment cannot be effect- 
ed in them by the eneni) Counter- 
guards are sometimes construe ted be- 
fore the salients of the ravelins 

Countermarch — A change by 
wings, companies, and sub-divisions, 
whereby those who were on the right 
take up the ground originally occu- 
pied by the left, and vice versa 

Countermines — Are mines or 
galleries excavated by the dcfendeis of 
a fortress, to intercept the mines and 
destroy the works of the besiegers 
Counterscarp — In fortification, 
the revetment of the ditch forming 
the support of the covered way, oppo- 
site the escarp 

Countersign— -A watchword or 
number given daily by the commander 
of au army, in order that friends may 
be distinguished from foes by the 


knowledge of it, and which is ex- 
changed between guards, and en- 
trusted to those employed on dtity m 
camps or garrison Before the $uemy, 
the countersign must be given by 
every one who approaches a sentry’s 
post 

Coup-de-main — Sadden and 

successful attack on any position, 

Coup-d’-ceil— A glance, a pro- 
spect , its military signification is the 
ait of distinguishing at first sight the 
weak points of an enemy’s position, 
and of discerning the advantages of 
which any given space of country is 
susceptible 

Court Bf artial — A military 
coui t appointed under the provisions of 
the Mutiny Act, for the investigation 
and punishment of all offences commit- 
ted by officers and Boldiers There are 
three natures of Courts Martial, viz , 
the General, District or Garrison, and 
Regimental , the assembly of either of 
which depends on the enormity of the 
offence to be tried On a march, or on 
board ship, a Detachment Court Mar- 
tial may be convened by the senior 
officer in command 

Cover — To soldiers who have seen 
much c ampaignmg, this term will be 
familiar, as expressing security or pro- 
tection , thus, to land under cover 
at the guns, is to advance offen- 
sively against an enemy who dares 
not approach on account of the fire 
from slaps, boats, or batteries It 
likewise signifies whatever renders any 
movement imperceptible, as under 
cover of the night, under cover of a 
wood, &c 

Covered Way-In fortification, 
is a space about thirty feet broad from 
the counterscarp to the crest of the 
glacis, and completely surrounding the 
body of the place with its outworks, 
thus forming a secure road of comma- 



mcation ail round the fortress, outside 
the ditch. 

Crab Capstan— Consists of a 
barrel (in shape a frustrnm of a cone) 
and frame-work of wood and iron, by 
which the barrel is supported in a ver- 
tical position with its base next the 
ground It is furnished with two le- 
vers, called capstan bars, which are 
passed through mortises in the head, 
and by means of which the barrel may 
be turned about on its axis Bj means 
of the crab capstan, a few men acting 
at the bars can move weights which 
would be far beyond their strength, 
if applied m the ordinary manner If 
a crab capstan cannot be procured, the 
windlass of a gyn may be used as a 
substitute, the cheeks being laid on 
the ground and secured with pickets , 
or a temporary capstan may be rigged, 
by lashing four handspikes to the 
spokes and felloes of a limber wheel, 
wbuh is turned upon the pintail of the 
dismounted limber 

Cradle* Gun— A frame-work of 
wood placed on the back of an ele- 
phant for carrying Field or Moun- 
tain Artillery m hill countries This 
mode of transport is chiefly for field 
guns, as mountain guns are generally 
earned on the backs of mules An 
elephant can carry l,400lbs , but m 
a hillj country his load should not 
exceed l,000lbs 

Cramp — A shoit bar of iron with 
its ends bent, so as to form three sides 
of a parallelogram at one end a set 
Screw is inserted, so that two pieces of 
jnetal being placed together, can be 
held firmly by the screw 

Cramp HLulfe— Used by the 
cooper for shaving a stave 

Crane-x-A pmceof mechanism usu- 
ally consisting of combinations of 
toothed wheels and pulleys, by means 
of which stores, materials, &c, are 


lifted from vessels to the yard or 
wharves Cranes are of two kinds, 
fixed and moveable In the former 
case, they are much more efficient, as 
greater power, by the interposition of 
wheels, axle, and pulley, can be ap- 
plied Fixed cranes at wharves are 
generally made to revolve on a centre, 
so that the goods raised can be brought 
over the wagon into which they are to 
be deposited The smaller cranes are 
from 3 to 5 tons, that is, capable of 
raising those weights 
Crank — In machinery, is a bend 
in an axle by which a reciprocating 
motion in a rod is made to produce a 
revolving motion of an axle and of a 
wheel, which may be connected With it 
Crater of a Mine — The cavity 
formed m the ground by the explosion 
of a charge of gunpowder or gun-cotton. 

Crease* Iron — One amongst the 
many irons the tm-man makes use of 
It is emplo} ed for making small bauds 
and tubes, and also for creasing up, 
and thereby strengthening the edges 
of articles 

Cremaillere — An indented or 

zigzag outline 

Crenellated —Loop-holed 
Cresset — A skeleton grate used 
by the cooper for bending staves The 
grate is filled with chips or shavings 
and lighted, the keg or cask is then 
placed over 01 round it, and when the 
sap is warmed, the staves will bend 
without cracking 

Crose — An instrument used by the 
cooper for making grooves 
Cross— The ensign, or grand 
standard, borne by the crusaders in the 
Holy Land Hence is derived the 
name given to the superior mark of 
distinction termed the Grand Cross 
belonging to certain orders, such as the 
Bath, Star of India, St Michael, 
and St George 
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Cross-lifting — To croea-lif t a 
gun is to move it m a direction, nearly 
at right angles to its axis 
Crow-bar— An iron bar, used as 
a lever to move heavy weights 
Crown-Work — Vide Horn- 
works. 

Crow's Foot — An iron ball with 
four spikes, so arranged that when 
thrown on the ground, one spike always 
remains upright It is used to impede 
the advance of troops, more particular- 
ly cavalry The spikes are sometimes 
cast without a ball, and sometimes they 
are simply triangular pieces of iron 
with the points sharpened 

Crucible — A melting pot used m 
the chemical laboratory Small cru- 
cibles made of earthen-ware should be 
made to stand great heat, as when 
residuum has to be burnt, the crucible 
is put into the fire or over a lamp 
Crusber Gauge— An appara- 
tus expressly designed for the use of 
the Committee on Explosives, lately 
assembled m England, for the purpose 
of determining the pressure of all na- 
tures of powder on the barrel of a 
gun For a description of the appara- 
tus and its use, vide Proceedings of 
the Royal Artillery Institution for 
November 1870 

Crust — The internal part of a 
horse’s foot which covers the more sen- 
sitive parts of the foot, and to which 
the shoe is immediately attached 
Crystallization— The sponta- 
neous arrangement of the particles 
of solid bodies m regular geometric 
forms A tendency to such an arrange- 
ment is generally observed in solids 
which are gradually deposited from a 
state of solution, but sometimes m 
those which have condensed into the 
solid from the gaseous form, or in 
masses solidified after fusion 
Cube— A regular solid body with 


six equal sides and containing equal 
angles 

Cuirass— A piece of defensive 
armour covering the body from the 
neck to the waist The household troops 
(cavalry) wear the cuirass at the pre- 
sent day 

Cuirassiers — Heavy cavalry, 
still kept up in some of the continental 
armies There has been no such 
regiment m the British Army, since 
the Revolution in France The French 
had troops of this description m the 
campaigns of the first Napoleon, but 
notwithstanding their supposed in- 
vincibility, they were totally routed, 
and destroyed by the superior weight 
and dexterity of the British Life 
Guards 

Cul-de-sac — A place where 
troops arc enclosed, and at the mercy 
of the enemy 

Culmination — In astronomy, is 
the act of coming to the meridian in 
the case of any star or planet, when it 
attains on any given day its greatest 
altitude in the heavens 

Culverin — Ancient name of a 
gun , it was at first the lightest and 
shortest, but afterwards the longest 
and heaviest gun 

Gunette — A narrow wet ditch m 
the middle of the dry ditch of a fort 
It acts as a dram, as well as an im- 
pediment to an attackmg force It is 
generally about 6 feet wide and 3 or 4 
deep 

Cupola — A revolving shot-proof 
turret, formed of strong timbers, and 
cased with massive iron plates , either 
one or more of these turrets or towers 
are placed on the upper deck of a 
ship, and in some systems of cupolas 
the tower is erected on a base which 
is made to turn on its centre by means 
of steam power The weight of one 
of these towers of the late Captain 




Coleft’s pattern, including guns, would 
be about 68 tons Withm the turret, 
heavy ordnance is placed, and fired 
through openings made m the sides 

The term cupola is also applied to a 
small blast furnace in which iron is 
melted It consists of a cast-iron cy- 
linder, lined with sand or fire bricks, 
with openings at various heights in 
the side, for admitting the blast pipe 
where it is wanted Near the bottom 
is an opening for letting out the liquid 
metal The furnace is first filled with 
ignited coke, and as this begins to sink, 
alternate charges of coke and pig -11 on 
are thrown in every ten or fifteen 
minutes 

Cups 9 Tin — Are used with hca\y 
breech-loading guns, and sene, m con- 
junction with the vent piece, to seal 
more effectually the powder cham- 
ber, and to prevent the escape of gas, 
which is very destructive to the angular 
faco of the vent piece The cup is 
placed between the end oi the cartndgc 
and vent piece A small hole m it 
serves both for the passage of the lent 
fire, and also for the cup being easily 
placed in position Tlicic are two sizes 
of tin cups, the low and high gauge 
Low gauge cups only aie required for 
guns with iron bitech bushes The 
cup should be drawn out to the rear 
by means of a hook 

Curb —Is the wooden or iron bor- 
der, funnel shaped, standing outfiom 
the incorporating bed of a gunpowder 
mill at an augle of 45 degrees, and 2 
feet high, serving to keep the charge 
in the bed, and all extraneous matter 
out of it This term is also applied to 
a horse’s bit Also to the enlarge- 
ment on the back of a horse 

Curry Comb-Used in cleaning 
a horse. This instrument should 
never be applied below the knee, as it 
is calculated to injure the back smew. 


Curtain— In fortification, the line 
of rampart that joins the flanks of two 
bastions together 

Curtain Angle— In fortifica- 
tion, formed by the meeting of the flank 
and the curtam 

Curtains— The targets used by 
artillery at practice are termed “ cur- 
tains,” and are made of coarse Indian 
canvas of the following dimensions, 
9' x 9' In India, two per piece are allow- 
ed to a Light Field Battery , one per 
piece to a Heavy Field Battery , ai 
eight curtains in all to a Mounta» 
Battery Artillery Divisions get cu 
tains 9'x 9' at the rate of two per piec 
except for mortars , and curtai 
36'x 12' (one on loan) are to be expen 
cd for heavy how itzers 

Curve— The lme described by 
projectile in its course, termed 
trajecton/, which being acted upon^ 
gravity, does not move on m ahori, 
tal or straight line, but incline^ 
bends towards the earth ^ 

Curve Ziine— Is a line whic* 
neither straight nor composed 
straight lines Of special curves, th 
described bj a projectile is the only 
one that need be considered here m 
connection with gunnery It is called 
the trajectory , and approximates closely 
to a parabola 

Curved Fire— When a projectile 
is fired so as just to clear an interposing 
cover, and then descend upon the 
object, the line of fire being perpendi- 
cular, or nearly so, to the front of 
troops or works to be destroyed, — such 
practice has been termed “ curved fire,** 
m order to distinguish it from ricochet 
This kind of fire has been long em- 
ploy ed to dislodge troops posted behind 
cover, by firing common shells from 
guns or howitzers Smaller charges 
and higher angles would, as in ricochet, 
be required than for ordinary direct fire 
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Curvilinear— -Consisting of carv- 
ed lines 

Cutlas — A broad carved sword 
used by sailors 

Cutters — Implements used m 
workshops, also in foundries m boring 
(ordnance They are classed under 
everal heads according to the work 
key are required to perform 
Cylinder — When one extremity 
f a straight line is made to revolve 
pnnd the circumference of a circle, so 

I all the positions of the straight line 
parallel to each other, and the other 
unity describes an equal and paral- 
iircle, the straight line generates 
|ind(ical surface , the volume en- 
[ by which circle is called a cyhn - 
|The line joining the centres of 
pie is the axis of the cylinder, 
fight when the axis is at right 
> the circles or bores, otherwise 


ader Gaugre — An instrn- 
vented for gauging the dimen- 
If the cylinder of a smooth-bore 
The gauge must pass to the 
omof the cylindrical part of the 
bore , if it does not go freely to the 
bottom, the bore is too small , but if it 
ajoes down, the bore may still be too lai ge 
md irregular m its dimensions To 
ascertain tins the “ star gauge” is used 
A cylinder gauge is turned to the exact 
minimum or true diameter of the bore 
for each calibre This cylinder is hol- 
low, of wrought or cast iron, and its 
length is equal to its diameter It has 
cross-heads at right angles to each 
other, one with a smooth hole of the 
Bame diameter as the cylinder staff, the 
other tapped for the screw of the staff 
socket 

H. 


Dagger — A short sword or long 
knife It was in vogue as early as the 
sixth century, and has been in constant 


use since Midshipmen still carry it 
m their dirk 

Bahlgren Gun— Is the inven- 
tion of the late Admiral Dahlgren of me 
V S Navy In appearance, the gnn 
is not unlike the shape of a soda water 
bottle In this gun every projection 
that can be dispensed with is suppress- 
ed, and the exterior form is produced 
by a continuously curved line, no an- 
gular points being formed by suddenly 
changing the diameter at the different 
points along the piece The U S 
Navy guns of this pattern are the 
9-mch, 10-inch, and 11 -inch shell 
guns 

Ham— An impediment formed of 
stones, gravel, and earth, thrown across 
a stream of water, by which it is made 
to overflow its banks, in order to inun- 
date the adjacent country 

Hammer— A resinous substance 
found m many parts of India , it 
exudes from different kinds of trees 
That used in Bengal is yielded by the 
“ Shorea Robusta ” or the Sal tree. 
There are three kinds, the white, black, 
and coarse dammer, which appear to 
resemble the resm obtained from the 
pine It is in very general use through- 
out Eastern and Southern Asia. In 
arsenals, it is used to protect packages, 
&c , which are likely to be exposed to 
damp or wet in transit 
Hart — A lance thrown by the 
hand This weapon is only known m 
ancient military history 
Hay, Apparent Solar — Is 
the time included between the centre 
of the sun leaving the meridian of any 
place, to its return to the same meridian 
again It varies continually in length, 
owing to the unequal motion of the 
earth m its orbit, and the obliquity of 
the ecliptic, being sometimes more and 
sometimes less than 24 hours 
Hay, Artificial — Is the tune 
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between tan-rife and son-set, and va- 
ries with the latitude of placet 
Dftft Afttrononieil — Is 

reckoned from noon to noon ; and, con- 
sisting of the same length of 24 hoars 
In all Utitqde», is called a natural day 


Dajr« Mean Solar — Is the 

time which would elapse between con- 
seentire returns of the son to the me- 
ridian of any place, if moving m the 
plane of the eqaator with an equable 
motion. It is the mean of the true 
solar days throughout the year, and 
consists of 24 hours as measured by a 
time-piece, which, on some days of 
the year, is as much faster than the 
sun-dial, as on other dajs the sun-dial 
is faster than the time-piece 
Day, Sidereal — Is the time 
which elapses between consecutive re- 
turns of any fixed stars to the same 
menduro, or in other words, the period 
which the earth takes to accomplish 
one rotation on its axis This period 
is unvarying and immutable— 23 hours, 
56 minutes, 4 seconds, which would 
always be the length of the solar dm, 
if the earth stood still in space, and 
only turned upon its axis 
Dead-Head— In foundry, the mass 
of metal in excess of the gun’s length, 
which is purposely left in casting ord- 
nance It serves to replace the diminu- 
tion or contraction of bulk which takes 
place in the cooling of the metal, also to 
add solidity and compactness to the 
piece The longer the dead-head the 
better Before the piece is bored out, 
die dead-head is cut off, and re-melted 
with subsequent castings. 

Deblai-In fortification, earth ex- | 
eavated from the ditch to fprm the 
remblat 

Debouch— To march out of a 
defile, or narrow pais, or from a wood, 
Tillage, fee. 

Debrla— Bains of a building or 


02 


town which has been sacked ; broken 
remains of an army after defeat 
Decamp- To quit any place or 
position in an unexpected manner 
Deoantation-In chemistry, a 
mode of separating solids from fluids 
It consists in allowing the solid to 
subside to the bottom of the vessel, 
and removing the clear supernatant 
liquid by pouring it off slowly 
Declination — Of a heavenly 
body is the arc of a circle of decima- 
tion, intercepted between its place in 
the celestial concave and the celestial 
equator 

Decrement — The diminution of 
an> quantity space, or time. 

Decrepitation— In chemistry, 
the crackling noise which certain salts 
make when heated, usually caused by 
the sudden escape of water 
Defaulter*’ Booh— Is the re- 
cord of crimes committed by soldiers 
There are two Defaulters’ Books m a 
Regiment, the Company and the Regi- 
mental In the former are inserted 
punishments for minor offences, not 
exceeding 3 dajs, whith can be award- 
ed by the officer commanding the com- 
pany Such punishment should be 
inserted m the officer’s own hand- 
writing In the Utter, or Regimental 
Defaulters’ Book, are inserted all punish- 
ments awarded bv the Commanding 
Officer of the Regiment, or by Courts 
Martial In this book are also to be 
entered all offences for which a pnnish- 
ment exceeding 7 days’ confinement to 
barracks has been awarded 
Defilading* — In fortification, is 
the proper arrangement of works m 
order to parry the effects of command- 
ing ground Works should be defiladed 
agaiust musketry, within 400 yards , 
and against artillery, within 1 ,200 yards 
or upwards This was the distance 
with smooth-bore arms, which has 
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probably been modified since the In- 
troduction of anus of precision. 

Defile -A narrow passage or road, 
in marching through which the troops 
can present only a small front If 
artillery, on its inarch, is opposed by 
such an obstacle as a defile, or a steep 
ascent m mountain passes, &c, the 
head of the column must endeavour to 
pass it rapidly, and the drivers of the 
succeeding carnages should be warned 
of it, that they may be attentive to 
keep their distances and ranks 
Deflagration — A chemical 
term it is understood to mean every 
process of decomposition attended with 
noise or detonation 
Defleotion of a Fro) eotile— 
Vide Deviation. 

Degree —The 360th part of the 
circumference of a circle, 60 geograph- 
ical miles 

Deliquescence — The power 
that certain salts have of attracting 
moistnre and dissolving into water 
Saltpetre has generally many delique- 
scent and impure salts in it, which, m 
the process of refining, it is freed from, 
before being used for gunpowder pur- 
poses 

Demi-Bastion — In fortifica- 
tion, that which has one face and one 
flank cut off by the capital 
Demi-Xcune — In fortification, a 
Work having two faces forming a salient 
angle A ravelin is a demi-lunc 
Demolition of Artillery— 
The destruction of ordnance by artificial 
or other means This is performed, if 
the gnn be an iron one, by half filling 
the piece with powder, and jamming in 
one or two shot with stones, bits of 
bran, Ac.; over this a complete tamping 
wifi stones and earth tall the bore is 
filled. To break off the trunnions is not 
always an infallible mode of destroying 
ordnance, as they can stall be fined from 


the ground. When time admits of 
only crippling guns partially, by remov- 
ing one of the trnanions, this is best 
done by laying its end on a block of 
wood, thp blow being given by l^sledge 
hammer, or (if that be not at hand) 
by heavy shot A shot may be fired 
at the gun behind one of the trunnions, 
which, if it should not break it, would 
render it unsafe The first method, how- 
ever, particularly if the muzzle is part- 
ly buriod in the ground, will be fonnd 
certain to burst the gun To render 
bronze guns unserviceable, fire a shot 
into them from some ot|ier piece, behind 
the trunnions, which will prevent the 
possibility of their being used again 
Demolition of Works— When 
there is time, this operation is per- 
formed bv mining or blasting. Thus, 
for instance, in demolishing the revet- 
ment wall, shafts would be sunk along 
the back at certain intervals (usually 
two or three lines of least resistance), 
the charge being placed within two or 
three feet of the bottom These charges 
are all fired simultaneously by a proper 
arrangement of the hoses, or by an 
electric battery If a house, such as 
a magazine, block-house, &c , has to be 
demolished, it would be done by blast- 
ing In this case, blast-holes, having 
an inclination downwards, are bored 
in the walls at two or three line inter- 
vals as before When the charges are 
required to be large, it is enstomary to 
bore the holes crossing each other in 
the shape of the letter V or X When 
there is very little time, and the work 
has to be done hastily, the demolition 
is performed by firing large charges of 
powder, placed m the most effective 
manner la a bridge, for instance, a 
large charge placed over the crown of 
an arch, the roadway having been pre- 
viously picked up, would cause certain 
dmoUttaes or in a beUding, twoer firee 
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large charges placed against the walls 
In the rooms, the doors and windows 
being shat, would destroy the hoase 

Densimeter — An instrument for 
determining in mercury the specific 
gravity of the grains of gunpowder 
The one in general use in the Govern- 
ment Factories was invented some 
years ago by Colonels Malet and 
Bartbelmy Bianchi, of the French 
Artillery Before the introduction of 
this instrument, the density of powder 
was arrived at by the immersion of the 
grain into liquids, such ns turpentine 
alcohol, Ac , but no method has proved 
so accurate or satisf actor} as mercurv 

The mode of taking the density is 
os follows First exhaust the air 
within the globe or receiver, fill it 
with mercury, weigh it, and empty the 
globe Then take 100 grammes of 
powder, which is the usual quantity 
employed, and introduce it into the 
globe Exhaust the air again, and ad- 
mit as much mercury ns the globe will 
now contain, weigh this, and note 
down each weighing, viz, the globe 
filled with mercun, mid the globe 
filled with mercury and powdci II a\ - 
ing accomplished this, proceed bv the 
following foimula to hud the actual 
density of the powder 

D _ D X 100_ 

'_!>)+ 100 

Where D = specific gravity of mer- 
cury, which is found from a table of 
specific gravities of mercury at differ- 
ent temperatures, 

P as weight of globe filled with mer- 
cury and powder, 

P's* weight of globe filled with 
mercury alone, 

100 as weight of powder used 

The following is an example 

Grammes 

Globe and mercury only , 4190 

Globe with powder end mercury 3495 


Temperature at the time of weigh- 
ing the mercury 60° Faht, consequent 
specific gravity 13 59 


Then 


1359X100 
4190— 3495 -f- 100 


1359 

795 


=1709 


density required 

Density— The density of a body 
indicates the quantity of matter in it 
under a gi\en bulk, and is synonymous 
with the term “specific gravity ” 

In the manufacture of gunpowder it 
is very necessary to attend to the den- 
sity as so much depends upon this all- 
important point m regulating the qua- 
lity and strength of the powder Ex- 
perience has shown the density, most 
likely, under certain circumstances, to 
produce a good result in the different 
natures of powder manufactured, and 
care must be taken that neither an 
excess or want of density is apparent, 
as in the former case it affects the 
initial velocity of the powder, if great 
pressure has been given to it, causing 
| thereby a low initial velocity , and 
again want of density renders the pow"- 
i der quick in ignition, which tells with 
great force on the gun, so as to render 
the use of such pow der unsafe 

Deploying:— The formation of a 
body of troops from column into line 
Depot — A place of receipt and 
issue of Commissariat and Ordnance 
stores In small garrisons, depots are 
usually in charge of Warrant Officers 
of those Departments The name is 
also given to certain companies at 
Home belonging to Regiments on 
Foreign Serv ice, w hich are formed into 
battalions under officers specially ap- 
pointed to command them 
Depression Carriage — A 
garrison carriage which admits of a 
depression of SO® 

Depth— In military evolutions. 
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applied to the space taken up by troops 
m column Also the ground occupied 
by a Battery of Artillery in column, 
and its depth when drawn up in line 
on parade. 

Derivation— In gunnery, a term 
used bj the Fiench to express the de- 
viation, to the right or left of their 
path, of elongated projectiles, fired 
from rifled guns 

Derrick — A sort of crane, prin- 
cipally used on board ship m hoist- 
ing heavy weights, such as taking out 
or putting in a mast. If used on 
land, it consists of a beam of wood, 
one end resting on the ground, the 
other supported at anj couvement angle 
by guvs* 

Deserter — An officer or soldier 
who, while on duty with Ins regiment, 
leaves it without permission, with the 
intention of not returning to it again 
The Articles of War punish desertion j 
with death, but the power is only exer- 
cised before the enemy 

An} soldier absent without leave for 
more than twenty-one davs must be 
tried for desertion by a Court Martial 
Desiccation— -The expulsion of 
moisture from solid substances 'I Ins 
is effected at various tempi r iturcs, ac- 
cording to the nature of the substam * , ' 
and by different means, such as the 
water oven, air bath, &c 
Detachment — A body of troops, 
varying in number and composition, 
according to the nature of duty requir- 
ed It remains with the general of a 
force to form the detachment of w hat- 
ever troops he may sec fit, and to use 
it as he may think necessary 
Detachment, Gun— Consists 
of a certain number of men told off for 
the service of each piece of ordnance 
In the exercise of the various descrip- 
tions of ordnance, the same num- 
bers, as far as possible, always per- 


form the same duties, the detachments 
being told off upon the samo principle, 
viz , beginning with the lowest numbers 
and proceeding to the highest^ No 1 
always commanding Not less than 
six men should bo posted to any de- 
scription of ordnance, and this number 
is only sufficient for light field pieces 
Heavv ordnance detachments vary m 
number according to the size and 
weight of the piece The Armstrong 
Field Guns have detachments of one 
non-commissioncd officer and eight 
gunners For the heavier natures of 
Armstrong guns, sue has tho40-Pr and 
20-Pr , one non-commissioned officer 
and nine gunners form the dotachmcnt, 
and increased numbers to the still 
larger natuus of ufled ordnance 

Detonating Composition— 
A term applied to ccitain highly com- 
bustible ((impounds, which, when sud- 
denly struck, ignite or detonate Such 
is the composition used m the rnanu- 
facturc of pc mission caps, friction 
tubes, Pcttman’s fu/es, and the com- 
position placed at the base of the Mar- 
tini Iltnry cartridge A detonating 
fu/e is now used ir fmng compressed 
gun-cotton, and its application m this 
manner is a recent and very valuablo 
invention 

Deviation— In gunnery, the path 
or course projectiles fcnkc oblique to the 
line of direction, caused, for the most 
part, from windage, and the non-homo- 
geneity of the shot or shell, as well as 
from the friction and shocks which 
the projectiles experience during their 
passage in the bore, and which form 
the principal causes of irregularity in 
fire from smooth-bore guns Rifled 
guns giving a right-hancjtd rotation, 
and from which elongated projectiles are 
fired, have a small constant deviation 
to the right, but which can be allowed 
for m laying the gun, a horizontal 
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slide being graduated and attached 
to the vertical tangent scale of the 
Armstrong gun for this purpose, or 
tile gun can be sighted “ true” when 
manufactured, so that no allowance is 
necessary except for wind This de- 
flection or derivation in rifled guns 
arises most probably from two causes 
First, a shot rotating rapidly , and at 
the same time falling m the air, will 
experience a greater pressure under- 
neath than above, and will, therefore, 
roil, as it were, upon the denser air 
below j and if on leaving the piece it 
had a right-handed rotation, would roll 
to the right Second , the resist ince 

of the air on the point of an ( Ion gated 
shot firod with a right-handed rotation, 
will act obliquely on the shot and 
cause deflection to the right 

Devil Carriage— A carriage on 
high wheels, with a limber similar to 
that of a siege carriage, for the trans- 
port and removal of heavy ordnance 
It is not used in India, and apjx)ars in 
the Home 8cr\i(c to ha\c been super- 
seded by the sling carriage 
Dhall Bush cq/a»)~ 

The wood used ni ludm in the prepara- 
tion of charcoal for Gunpowder It 
grows m most parts of India, and has 
been found to make the best charcoal 
of the several woods at present known 
Colonel Anderson, in his work on the 
‘Manufacture of Gunpowder,’ mentions 
It thus “ Dhall Bush has a grow tli of 
A few mouths , the seed is planted m 
April and the grain ripens about the 
1st January the next year, when the 
bushes are cut down The stalks are 
brought and stacked for use at the 
powder Works The wood is white 
And soft, and contains much saccharine 
mutter. Hence, insects breed inter- 
nally, while externally it is attacked 
by various moths, which deposit their 
larva. The charcoal is good, its 


fibrous texture distinct, and it rings 
with a clear, metallic sound, being at 
the same time soft and friable A 
beegah of Urhur, or Dhall wood, is 
calculated to give about 200 maunds of 
wood in its yearly crop, or the charcoal 
for 160 barrels , hence 10,000 barrels 
would require a yearly cultivation of 
60 beegahs ” 

As a general rule, the wood should 
be stripped of its bark previous to 
charring, although the practice was not 
uniformly pursued in the Indian Pow- 
der Manufactories in former years, 
owing, it is supposed, to the expense, 
aud perhaps, the importance of peeling 
the wood not having been realized 
The peeling process is now strictly 
carried out 

Dhurree— An Indian term, for a 
coarse kind of cotton carpet, called 
also a satringee, it is used for the floor- 
ing of tents, and very generally for car- 
pets in most houses in the North-West 
Provinces of India. They are made 
in different parts of the country, and 
>ery often by prisoners in jails A 
small satringee is issued by the Com- 
missariat Department to every Europe- 
an soldier, which is placed on his 
Bleeping cot in barracks, on the march, 
his bedding is folded up in it 

Diabetes — This complaint m 
horses, as explained in Small's Veteri- 
nary Tablet, is brought on from “ too 
strong diuretics, or bad hay The 

mptoms are, increased flow of unne, 
great debility The cure is rest and 
warn clothing, with a phasic ball com- 
posed of Cape Aloes, from 6 to 10 drams j 
Castile soap, l dram, spirits of wine, 1 
dram, syrup to form the ball Also an 
anodyne ball may be given, composed of 
opium, 1 dram, camphor, 2 drams, gin- 
ger powder, 1| drams, treacle to form 
a ball” 

Diagonal — Is a' straight line 
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which join# the vertices of two angles 
whi«h are not adjacent to each other 

Dial* Sun— A plate of metal or 
stone on which are inscribed the hoars 
of the day, m each a manner that the 
shadow cast from the gnomon erected 
Upon it, which falls m a direction al- 
ways opposite to that of the sun, shall 
indicate the apparent time The gnom- 
on represents the axis of the earth , 
hence its angle with the horizon is 
the latitude of the place, and it lies 
m the pl^pe of the meridian The 
hour lines are the projections of the 
horary meridians, given by the inter- 
sections of their planes with that of 
the horyon or dial Dials may be 
placed either vertical!) or horizontally 
The better class of dials have the equa- 
tion of time for all the different 
periods of the )ear marked on the face 
At ontposfcs and other remote plac es, 
where there are seldom uny ( loc ks, 
and it is difficult to obtain a tolerable 
approximation to correct time, a dial 
will be found verj useful 

Diameter — A line passing 
through the centre of a tirik, bounded 
St each end by the circumference 
When great atcurac) is not required, 
the proportion of the diameter of a 
circle to the circumference maj he 
taken as l to 3 1416 To find the dia- 
meter of a spherical Bhot, its weight 
being given, multiply the cube root of 
the shot’s weight by 1 923 for the dia- 
meter In taking the diameter or 
calibre of the bore of a rifled gun, it is 
measured across the Zands 
Diaphragm Shell— Fide 
Shells 

Dickson’a Clans— These gun# 
were designed by the late Sir A Dick- 
wra, r.a , they comprised some light 
W Prs , 24 Prs , and 18 Pr# for naval 
»9rrice, which are now nearly all ob- 
solete. 


Dies — Are tools used m cutting 
metal screws or bolts, and are the con- 
verse of the tap as they mast have inter- 
nal instead of external threads, but the 
radial notches are essential alike m 
each For small works, the internal 
threads are made of fixed sizes, and m 
thm plates of steel , such are called 
“ screw plates ** For larger w orks, the 
internal threads are cut upon the edges 
of two or three detached pieces of steel, 
called “ dies ” These are fitted into 
grooves within “die stocks” and various 
otliei contrivances which admit of the 
approach of the screwed dies, so that 
they mav bo applied to the decreasing 
diamettr of the screw, from its com- 
mencement to the completion 
Difference — A term which is 
only known m the British army It is 
the sum paid by an officer, when he ex- 
changes from full to half pay It like- 
wise means the regulation price between 
an inferior and a superior commission 
Dip — The ini filiation or set of the 
arms of nxk-treis of gun carriages 
Dipping 1 Needle— Consists of 
a magnetic needle, support* d and bal- 
anced on a horizontal axis, and playing 
therefore in a vtrticnl plane The 
, angles throngh which it turns are 
indicated by a graduated circle, the 
centre of which coincides with the axis 
of the needle, and the frame which 
supports it has an azimuthal motion 
round a vertical axis, which is indi- 
cated and measured by the graduated 
horizontal circle 

Direction — In gnnnery, is the 
path or course a projectile takes when 
fired from a gun If the projectile 
travels to the point upon which the gun 
is directed, the direction is commonly 
said to be “ good ,” if it swerves away 
to the right or left, the direction is 
then said to be “ bad ” 

Disarm— The act of depriving 
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a soldier or body of troops of their 
arms for some gross miscondnct or 
enme which renders dismissal from 
the service necessary The mutiny 
in India of 1857-58, affords in- 
stances of whole regiments being dis- 
armed and disbanded Other regiments, 
though apparently loyal, were simply 
disarmed, to prevent the chance of an 
outbreak upon their officers, with the 
intent to murder them 

Diftband— In a military sense, 
applied to the dismissal of a regiment 
or any huge bod) of men, from the con- 
ditions oi their military serwee, for 
disaffection or treasonable conduct 

Discharge — In gunnery, to fire 
off a piece of ordnance Guns wcic 
formerly discharged by priming powder 
poured into the \ent, or by quick 
match, which was ignited by means 
of slow match or poithrc , friction 
tubes have, for some year** past, been 
introduced into the Sc rv ice, and have 
been found to be vastly superior in 
power and certainty of ignition to 
either of the above modes, and are now 
universally used 

Discharge— -In the army, a re- 
lease trom Militaiv Scivicc There 
are several sorts of discharge Inst, 
on a soldier having complc ted his term 
of service for which he engaged, and 
not wishing to renew his services Se- 
cond, when permitted to puuhasc his 
discharge Third, w hen disabled from 
wounds or sickness to scrie any longer 
Fourth, when discharged by sentence 
of court martial to penal sen itndc 

Discipline — As understood m 
military life, is the obedience to and 
exercise of all orders and regulations, 
which have for their object the good 
government and management of a 
regiment or army In fact, discipline 
may be defined as the perfection of 
order and regulation m an army. To 


it, in the management of troops, may 
be attributed m the day of battle much 
of the success which has attended the 
arms of a nation Without it, an army 
becomes a rabble , and though bravery 
will do much towards achieving suc- 
cess, it is by discipline mainly that 
the object of a war can be ultimately 
attained 

Discretion — As explained m 
Johnson’s Dictionary, includes pru- 
dence, wisdom, the liberty of acting at 
pleasure, uncontrolled and uncondi- 
tional power ; all which qualities, if 
wisely directed, will conti lbute much, 

| in military affairs, to the successful 
termination of all undertakings The 
military phrase, to sut render at discre- 
tion, implies surrendering w ithout stipu- 
lation, throwing one’s self on the mercy 
of ai ictorious enemy 

Disembody — A term used m 
nuliturv parlance to signify the dis- 
arming of any body of men, and in dis- 
pensing with their military services 
for any stated period The disembody- 
ing of the militia is an instance m 
point 

Disengage — In machinery 
which is m motion, to lift a wheel out 
of gear 

Disb — The inclination or angle 
with the nave gnen to the spokes of a 
gun wheel, which is about inches 
Disjunctor — One of the three 
principal parts composing Navez’ Elec- 
tro Ballistic Apparatus It is thus de- 
scribed by Captain Noble, m the R A 
Institution Papers, Vol 3, page 117 
“ An important part of the apparatus 
(the disjunctor) remains yet to be men- 
tioned It w ill be ob\ ions that the arc 
we have just supposed to be measured, 
corresponds to the tune which the 
projectile takes to pass over the dis- 
tance between the screens, plus the 
time which the weight of the coiyunc- 
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tor takes to fall from its initial posi- 
tion to the cup of mercmy Now to 
obtain the former, the latter of these 
times has to be subtracted from the 
reading of the instrument, and the 
dujunctor enables us to do this by per- 
mitting us to break both currents (those 
through the first and the second 
screens) simultaneously The mode of 
procedure is then as follows The 
instrument being arranged, the two 
currents are simultaneously bioken 1>\ 
means of the disjunctor, and the read- 
ing of the needle is recorded The 
instrument is again adjusted, and the 
projectile fired, the \clout\ of which 
it is dcsifed to determine, and the r< ael- 
mg of the needle again noted, the for- 
mer arc is subtracted from the latte 1 , 
and the corresponding time computed 
It will he observed that, by the use of 
the conductor, any constant source of 
error (such, for example, as the error 
due to the time required to clamp the 
vernier needle) is eliminated, as the 
same error will occur both in the dis- 
junctor and the projectile reading, and 
h\ subtraction will disappear The 
disjunctor also enables us to ascertain 
the degree of rcguluuty with whuh 
the instillment .s working, as the acu- 
dental variations ot the reading cm res- 
ponding to the time, are of coin sc the 
ame as the variations which would 
oetur in the reading corresponding t<> 
anj other time Major Navcz lavs 
down, as a rule, that observations 
should not be proceeded with when m 
a senes of ten or twelve disjunctor 
readings there is between two succes- 
sive readings a difference greater than 
0 ° 25 ” 

Bisk or Disc— A circular plate 
of any sort* 

Dislodge — In a military sense, 
to drive an enemj from the position 
he has taken np 


Dismantle— In a military sense, 
to render fortifications incapable of 
defence 

Dismissal — Is the sentence 
passed upon an offidbr by a Court 
Martial, for conduct which londershim 
unfit to remain in the army From the 
date of publishing the older, the dis- 
missed ofhcci’s connection with the 
armv ceases It is in the power of Her 
Mujestv to dismiss an) officer fiom 
the servue without bunging him to 
trial 

Dismount — In artillery, to take a 
picieof ordnanicoff its carriage With 
light guns, it is pcrfoimed b) the gun’s 
chw with the aid of drag ropes With 
heav ' guns, gvns have to be resorted 
to, but guns ot modi rate w light can 
be dismounted bv means of taikle, 
rollus, and handspikes 

Dispart — In gunnen, the dispart 
is gem tally defined as a patch of metal 
plated on the highest point of the 
mn//lc of a gun oi howitzer, anil which 
is halt the difference between the dia- 
nutus of the base ring and that of the 
swill of the muzzle This definition, 
as Major Owen rcrnaiks m his Lectures 
on Artillcu, will only strictly appl) to 
cast-n on and bron/c ordnance lie 
lui tlier explains that most of the 
dispait sufhts oi patches aic not placed 
ncfti tin muzzle, but on the top ot the 
guu, a htth in advance of the trun- 
nions, or, as with It L rifled guns, 
just above the trunnion A better 
definition for dispart would then be, 
— half the difference between the 
diameter of those parts of the gun 
upon which the sights arc placed 
The term is derived from the mode of 
ascertaining the dispart, as shown 
above, and disparting (dividing m 
two) the difference between the two 
diameters, which half difference shows 
the tapering or comng of the metal 

M * 



between the base ring and swell of the 
mtu/ic This patch of metal is intend- 
ed, in laying the piece, to avoid the 
inconvenience arising from the line of 
sight* or metal *not being parallel to 
the axis of the gnn Disparts are 
cither fixed or movable 
Diftperfte — In a military sense, is 
the power which an armed body, cither 
better handled, or in larger numbers, has 
of scattcnng a hostile force drawn up 
to oppose it Cavalry, und< r the sc c lr- 
c uinstanocs, form a prom mint part in 
pursuing or dispersing the enemy 
Disposition— As applied to the 
strategic position of troops is of infi- 
nite consideration both jn war and m 
time of peace In the former case, a 
knowledge of the country in which 
the campaign is to he fought, and the 
various combinations which should he 
carried out, formed on the disposition 
ot the troops, is eery necessary on 
the part of the general m command, to 
bnng matters to a successful termina- 
tion, 01 to prevent the enemy from tak- 
ing advantage of a bad disposition of 
his opponent’s forces to haiass oi break 
them up The following maxims from 
the memoiis of Gentral Moutceueuli 
are worth remembering — 

“ Deliberate leisurely, execute prompt- 
ly 

“Let the safety of join armv he ever 
first. 

“ Leave nothing to chance 
“ Take advantage of circumstances 
“ Use all the means in jour power 
to secure a good reputation ” 
Distianc© — The space between the 
observer and any object. In gunnery, to 
judge distance accurately is a high 
qualification in artillerymen, as it is 
Also m soldiers of the line, and is only 
to be Attained b\ a clear sight, constant 
observation, and practice in the drill 
laid down on this subject, termed 


{ “judging distance drill,” the intro- 
duction of which into the army has 
)>een attended with such excellent 
results Under the most favorable 
circumstances, however, judging dis- 
tances by the eye is not to be depended 
upon, and this is so much felt in the 
artillery service that guns will soon 
have measuring instruments attached 
to them, which will give the distance 
of objects very accurately, and render 
it unnecessary to depend on the eye 
Captain Nolan’s range-finder tor this 
purpose is most favorably spoken of 

Distance — In drill, is the rela- 
tive space left between men in the 
ranks after a formation 01 movement} 
or the space between ranks closed or 
oj>cn 

Distillation — The separation 
ot u body from extraneous substances 
by its conversion into vapour, its re- 
moval m that state, and its subsequent 
condensation The operation is termed 
distillation it the vapour assumes the 
form of liquid upon condensation, even 
if that liquid should solidify upon fur- 
ther cooling The vessels used for 
distilling are few and simple, those for 
raising the temperature of the water 
ate generally ot metal, and termed 
“stills” A still consists of a boiler 
to contain the liquid, to which is 
adapted a head terminating in a beak, 
which fits into the condensing appara- 
tus Thcie are two forms ot conden- 
sers iu general use, — the Worm, and 
Liebig s Condenser 

District— Iu a military sense, is 
the division of a country into separate 
military commands, which are so dis- 
posed that the troops shall be within 
easy hail of each other and susceptible 
of being readily combined 

Ditch — The excavation or trench 
made round the works of a fortifica- 
tion, from which the earth necessary for 
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the eoustrnction of the rampart and 
parapet is raised. Ditches are either 
vet or dry The latter are preferred, 
as admitting of a better means of 
defence 

Diving Bell - A vessel mvert- 
ed m water and let down to an\ depth 
bv means of a rope, air oc'cupv ing the 
upper part of the vessel Bv means of 
the diving bell, men are able to de- 
scend to great depths, and to tarn on 
such submarine operations as may be 
necessan in masonrv, la\mg stones, 
and the like, keeping under water for 
some hours bv the nid of fresh air 
supplied bv pipes or barrels attached to 
the bell 

Division— In Artilkrv, a portion 
of a hold Batten, consisting of two 
guns with their wagons , a division of 
artillery is alHO lepresented bv two or 
more battu ics under the command of 
a Lieutenant-Colonel 

Division of an Army— Con- 
sists of two or more brigades, composed 
of the three arms of the service, or of 
one arm alone, commanded by a Gene- 
ral Officer 

Doff Tiro — An instrument used in 
drawing the hot tire on the wheel It 
consists of a bar of wood, about 2 
inches square ami i ieet long There 
is an iron cabh with a tumed-up end, 
about 9 inches long, which woiks 
< i the r on a pm or an eve-bolt, let into 
the woouen stick To use it, the end 
of the stick is placed under the felloes, 
and the iron catch over the tire, and the 
handle pressed downwards 
Dog Wood ( Cornus sanguined ) — 
Wood from which charcoal is made in 
th< Uoyal gunpowder factory, Waltham 
Abbey, for B F G powder It is not 
grown in any great abundance in Eng- 
land, and is therefore imported into 
the country from the Continent In 
private factories, the charcoal commonly 


used for It. F G powder is the alder 
( Jihanmus frattguld) and not dog wood 

Dolphins— Two handles or ring* 
m the form of an extended horse-shoe 
on the surface of ordnance, midway be- 
tw een the breech and mimic They wore 
formerly cast on bromce guns, and 
were found useful for lifting the gun 
out of its carnage 

Donjon or Dungeon— The 

highest and strongest tower of an an- 
cient castle Derived from the Celtic 
word *</«»,’ a height It was some- 
times the resort of the garrison when 
ncarl) worsted, in order to offer terms 
of capitulation, it was also used for 
the reception of prisoners 
Donkey Engine — A small 
steam engine, whuh is in very general 
use w lien stores have to be lifted On 
boa i d ship it is invaluable for clearing 
the hold 

Doolie — An Indian term a 
stretcher for carrying the sick and 
wounded in India It is composed of a 
fiamc-work of wood, the scat or floor- 
ing of cane or nawar (a coarse cotton 
tape) At the head and toot of the 
doolie is a triangular frame of wood, 
to the top of which an iron ring is at- 
tache (1 , through this the bamboo for 
lifting the doolie is placed, and raised 
on the shoulders of the carriers 
The top of the doolie has a light 
frame -work of wood, ov< r which a 
coarse red cloth curtain is hung to ex- 
clude the sun and wind from the patient 
Double-Shotting— This is a 
practice more often adopted with naval 
than land artillery In the latter, doable 
shotting is only resorted to when the 
enemy being close on the guns, a double 
charge of case shot is likely to render 
good service In double-shotting, the 
shot should touch each other A wad 
is useless between them, rendering the 
shot more liable to split than if they 
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were m contact The charges for j 
double-shotting should be very much 
reduced, and the largest sized guns 
should not be fired at a greater distance 
than 4 or 500 vards It is forbidden 
m the navy to double-shot the 10-inch 
gun or 8-inch of 52 cwt , and all car- 
ronades The 32-Pr of 56 and 58 
cwt inn} be fired treble-shotted, and 
are the onlj guns that mav be ho fired 
with safet\ up to 200 vards 
Dovetailing — In oarpentrv, a 
method of fastening or joining two 
boards together bv fitting out pH it 
into another in the form of the tail of 
a dove, projecting bits in one board 
being cut to fit into com spending 
hollows in the other 

Dowelllng— In carpcntrv, forms 
part of a joiner’s woth, and is the mode 
pursued by the joint 1 in joining planks 
or boaids togetbei, wbuli is done thus 
viz , 1)} lnw iting short pures of haid 
wood, fit in for half then length, into 
a moitise cut in the edges of tilt hoards 
that are to fit togithm, the mortisis 
being, of course, made opposite xncli 
other, tin dowels pH venting the boaids 
from rising up oi staiting from their 
places when the w oik is finished In- 
stead of short dowels, a ship the whole 
length of the boards is fit into each 
joint, half the strip lying in a ploughed 
groove made m the middle of the cor- 
responding edges of the two boaids, 
but beside these piccantions, the joints 
are well glued up In making or re- 
pairing wheels, dow elling is iesorted 
to by inserting or letting into the ends 
of each pair of felloes a round piece 
or pm ot tough wood, sen mg to pre- 
vent their dotation from the ureie, 
when by pleasure of the tire or anv 
other force, all the ends are compelled 
to meet Dowellmg is also applied to 
the manufacture of heads of barrels 
or casks* 


Dowlas— A coarse kind of linen 
which is used m a saltpetre refiner 
for filtering the saltpetre liquid as i 
is drawn off from the boilers 
Drarg Rope or Dever Hitch 
A knot, the same as the men’s harncs 
hitch, and used for fixing handspike 
to the ropes attached to heavy cat 
nages, which are to be moved by men 
three men to each handspike 

Drag* Ropes— Used in mo\ 

, i ng ordnance carnages when in diffi 
eultv , in sundv sod, steep ascents o 
descents, where there is no shoe attach 
cd to the (urmge, or locking chan 
used foi holding upon the carnage 
I ho are made up m arsenals, th 
chain end is intended to prevent th 
rope hong e ut bv the tire of the wheel 
Dragon's Blood— A deep re 
resinous substance found in the Eaf= 
Indies, Cochin China, and the Easteri 
Islands It occurs in masses of vari 
ous degrees of puritv, and in stick' 
cm doped in palm leaves Dragon’ 
blood is employed as a colouring mat 
fcti, and as an ingredient in varmshe* 
bouncily it was used m arsenals in th 
browning liquid for gun bands, but ha 
been discontinued for some yeirs 
Dragoon* — A\ ere formerly term 
td a kind of c ae alu , from their serv 
nig uidiffcrentlv on foot or hoi se, am 
thcichv enabled on an emergency to 
! net as cavnlry or mfuntry Ihe 1 
1 were armed at fust with a pike aut 
| musket, hut the sword was afterward 
| substituted, and giadually the Dragooi 
j ceased to act on foot The first regi 
incut of Dragoons was raised in 1681 
and calltd the Koval Regiment o 
Dragoons of Great Britain — now th 
Scots Greys 

Draught— In a military Sc^se 
any given number of soldiers takei 
from the different branches of thi 
arxnv , or from the different componen 
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parts of a regiment or brigade for anj 
particular sen ice 

Draught— 1 The act of drawing 
nr pulling carriages, military or other 
kinds This subject is of the highest 
importance in the artillerj branch of 
the service, where the whole transport 
of artillery materiel is dependent on 
draught cattle Horses for this pur- 
pose form the chuf draught 1 hose 
for the artillery set y ice should ncyei 
tie less than 15 hands high, eertnm- 
h not the wheel horses, for height 
tends yery much to the capabilities of 
a draught horse, and as explained in 
Hyde's Gunnery on the subject of 
draught “ In four-footed animals, tin 
hinder feet is the fulcrum of the hvci 
by which their weight acts against the 
load, and w hen the animal pulls hard it 
depresses its chest, and thus menaces 
the lever hence we see the benefit that 
mav he dt rived from large horses for 
thcar hver necessarily increases yvith 
their si /e Large horses will diuw 
mote than small ones, even though they 
have less muscular force and are un- 
able to carry sm h a heavy burden 
The force of the muscles tend*, onlv 
to mike the horse tarry fonvard conti- 
nually his centre of grei\it\,or mother 
w >rds the weight ot the annul! pre> 
duces the draught, and the plav md 
force of the muse les serve to continue 
it M 

In India, though horses form the 
draught of field artillery w ith their am- 
munition wagons, heavy artillcrv, w ith 
the rest of the materiel of the army , are 
drawn by elephants and bullocks 

Draw— In gunnery, to “ draw 
the charge,” is to remove the cartridge 
from the piece after it has been loaded, 
am^which is generally effected by means 
of the “ worm” attached to the rammer 
head of the sponge staff 
Draw-bridge — In a fortified 


place, the communication yvith the 
country and between tho various works 
is kept up by r means of gateway , 
bridges, posterns, &c Where bridges 
are used thej are always broken by 
draw -bridges, which can be laised m a 
moment of emergency ami are usually 
drawn up every night by older of the 
Governor of the place 

Draw-knot — A knot in common 
nse in the artillery service It is used 
for the same pm pose as the reef knot, 
t iz , for joining tyvo lopes together 
Drawing, Military — Tho 
representation or delineation on paper 
by vertical or hoii/ontal lines of any 
poi tion of a connh v, the featmesand 
extent of which it is ncccssar) a Gen- 
eral in command vf troops, setung m 
an enemy ’s c ounti \ should he made ac - 
•piaintcd yvith r l lie host instruments 
foi uulitaiv sketching aic the prismatic 
compiss and pocket sextant 

The inloi irmtion yvlnc h such a skctc h 
would afford, should b< supplied by the 
CJnai tei-\fastci Gc nc raPs 1)( pni tment, 
c \ c i y officer of which ought to ho able, 
yyithoi without tin aidoi in ithcmatieal 
instruments, to delineate yy ith facility 
andcotrcc tniss « rough sketch of the 
pcuiluu itus oC the e ounti y 
Drawing' Paper- lorthedif- 
f< rc nt si/cs, i ul< Paper 

Dress— To dress, in manoeuvres, 
is to keep the company or battalion in 
such a position or order, as to make an 
exact continuity of any line or direc- 
tion on which it may be formed In 
dressing, the men turn their ojes to the 
“ point (V appui ,” where the officer is 
posted, and by his correcting the align- 
ment on certain fixed points, the most 
perfect line maj be obtained In ar- 
tillery, when a column is wheeled up 
into line, the dressing is made on the 
heads of the markers’ horses, and six 
inches from them The same rule is 
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to be observed in all formations of 
line, as well as ui the correcting of a 
line, when it is necessary to throw out 
markers for that pun *>ee In action, 
the dressing is on the axle-tree of the 
gun on which the formation is made 
Dress — In casting, implies the 
removal of the <la> from a piece of 
ordnance when withdrawn from the pit, 
pieparatorj to turning 

Drese, Military— The cloth- 
ing issued to the arm v , termed ngi- 
rnentnls The dress of the soldo r , 
should he light andeas\,not cncum- 
bcring Ins arms 01 kgs in an} win 
but leaving him free to shoot or walk 
The dress, moreover, should be a<lnp(< d 
to the climate of the country in which 
the soldier senes 

Drift— A gun implement, used for 
charing the >ent when choked In 
using it, a hammer must be applied to 
the head of the drift to drnc it through 
the vent 

Drift — In gunnen , the dc\ lation 
of pro]ertiks from their true couise 
Drift, Wood- I his drift is ic- 
quired when fixing the papier maclu 
wad in the fu/e hole of fillul common 
8 hcllB L. , it is similar to the wood I 
drifts for common spherical shells, with 1 
the exception thnt the conical part i* , 
made to fit the general senuc fu/e hole 
Drifts, Rocket— Arc made of 
wood, with brass ferrules, there me 
three hollow, and one solid They are 
used to duve the composition for sig- 
nal rockets , a fifth drift, with a round- 
ed end to protect the choke, is used to 
set the case in the mould 
Drifts, Screw— Used for clear 
ing the vents of Armstrong guns 1 
when clogged One per batter} of field I 
artillery allowed 

Drill- The instruction given to j 
all officers and soldiers m their respec- j 
tne branches It comprises the setting- 


up of the soldier, as well as the march 
and manoeuvring of bodies of troops, 
equitation, the art of driving, and the 
working of guns, &c 
Drill Bow— Used by different 
mechanics for drilling holes by hand 
power 

Drilling 1 Machine — A con- 
trnamc for giving rotatory motion to 
a drill, and b\ means of spur gear con- 
nected with the arm, for moving the 
tool to and fto, or up and down It is 
used for dulling holes m metals wheie 
aeeuraee is required, the roughci work 
being done b> the punching machine 
Drivers, Artillery— Are men 
atta< bed to a battery of artillery to 
dine the horses They do not work 
the guns, but when the\ cau he spared, 
i are taught the gun drill The men 
enlisted as drivers aie of shorter stature 
j than gunners, ns height and weight 
aie not requnul 

| Drivers, Metal (Cooper’s) — 
j Made with a gun-metal head It is 
i used lor di mug home the hoops on a 
hand of powder, or in taking them 
off 

Driving — This term, in the labo- 
ratory, is applied to filling fu/es, pent- 
hies, and rockets, with composition 
ihc teim is also used m miuing, m 
constructing a gallu} 

Driving Wheel — Iu machinery, 
the wheel which communicates the 
motion to the pinion, or the second 
w heel dern ing its motion from the first, 
which ma> either be a multiplying or 
diminishing wheel according to the 
necessities of the case 

Drooping— In gunnery, this term 
implies a wearing away of the muzzle 
of bronze guns after long firing Droop- 
ing occurs from the gun having much 
windage, and not alpne from the cattle 
hitherto given, viz , quick firing ami 
consequent heating of the piece There 
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h a method now of condensing the 
bores of bronze ordnance 

Drug Carriage— A track car- 
riage used for moving hea\y guns in 
positions where the size of the platform 
would be inconvenient The carriage is 
constructed to carry guns up to 23 tons 
weight, and is made of African oak It 
is htted with bolsters of different sizes 
to suit the 12, 18, and 23-ton guns 
The hind carnage is mounted on small 
stout wheels, with a gun-metal nave 
and hoop tire. The front trucks are 
wooden discs shod w ith a broad hoop 
tire The splinter bar is htted with 
two pairs of frame shafts and oufc-ng- 
gers for swinglo trees for four horses 
abreast. A break is fitted over each 
hmd wheel 

Drum— In mat hmerv, the c\ lindci 
attached to the shatt over which the 
belting is placed, to communicate mo- 
tion to the several wheels of the ma- 
chine m connection with it 

Drum — A musical instrument 
which ismuc bused in the arm} tor per- 
forming the heats at different times of 
the da\ m cAinp or garuson Drums 
are hollow, and covered at both ends 
with skins of parchment, whuh arc 
braced with cords and with snares un- 
derneath They arc used as a lead- 
ing desk m camp when Divine Service 
is performed, one being placed on the 
top of the other 

Drum-bead Court Martial 

— Though uot mentioned by name* in 
the Mutiny Act, oi Articles of War, can 
be held m cases of mutinous conduct 
necessitating mstant punishmeut 

Orummed-out — A punishment 
included m the award for dismissal 
from the service with ignominy It 
consists m the soldier beiug trumpeted 
<a Irnmmcd-out of the barracks or quar- 
ters of the corps to which he belonged 
Drying Gunpowder — In a 


certain stage of the manufacture of 
gunpowder, drying is an essential pro- 
cess. It takes place after the powder 
has been glazed Formerly, m India, 
gunpowder was dried by exposure to 
the sun, but this is now clone by arti- 
ficial means, m a dr} ing room heated 
bv steam 

Drying* Doom — Uscdingunpow- 
d r factories ior drying gunpowder It 
is a room heated by steam pipes, and fit- 
ted with open ft nine-work shelves, on 
which small wooden tiays, about 3 feet 
long, 1 foot 6 inches m breadth, and 
24 inches deep, are placed , the bottoms 
of the travs aic covered with canvas oi 
copper, and each tray holds about 12 lbs 
of powder The si/c of the room is m 
proportion to the out-turn of the fao- 
toiy per diem, say, capable of hold- 
mg from 20 to 40 bairels , the powder 
remains in it for 24 hours, and is sub- 
jected to a heat of 130° Fahrenheit for 
18 hours, or longer , the heat is commu- 
nicated In stc am passing through pipes 
arranged hoi i/on tally on the floor of the 
room The temperature is raised and 
low cud gradually, otherwise the too 
sudden change would be likely to de- 
stro} the texture of the grain The 
ceiling and rooL arc htted with venti- 
lators, through which all the moisture 
escapes, admitting a constant current 
ot hot air to circulate thiough the 
loom It is oi the greatest importance 
that the vapour should In* earned off, 
lor it this is not effectually done, on 
the decrease of the tcmpcratuie, it 
would condense, and lorm again on 
the powder 

Dubber- An Indian term, a vessel 
for holding oil It is made of untau- 
ned ox or sheep skin, and is peculiar 
to Asiatic countries It is also termed 
a “ Koopah ” 

Dumb-bells — Used foi gv mna- 
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bU, and are of the following weights 

10 lbs*, 16 lba , 20 lbs 

Dummy Friction Tube- 

Used for drill purposes. It consists of 
a steel prong, fork anti lanyard , the 
prong is entered in the folk, which is 
inserted in the vent and pulled through 
by tho same motion which fires the ser- 
vice friction tube Since the original 
pattern was approved of, it has been 
found that the prongs ore liable to 
fracture at the “ eye ” In the piesent 
pattern the prong is made stionger, 
and the split of the spring is tarried 
through its neck, lustcad of the latter 
being solid 

Dun dan's duns — Gnus of 
somewhat similai form to those of 
Mi Monk’s, and introduced into the 
service, some y ears ago, by Colonc 1 Dun- 
das They are not so conical, hu\ ing 
a greater thickness of metal in the 
1st and 2nd reuiiortca liis (>8-Pi 
(95 ewt ) is used both as a land and 
sca-scrvice gun, ami his 32 Pi oi 58 
ewt has been largely used in the 
navy 

Du»t, Powder — All gunpow- 
der, in the process of reeling, gives off 
a certain amount of dust It is a 
great object to remove this dust fioiu 
powder, as it quickly absorbs muistuie 
from the atmosphere, and, conse- 
quently, impairs its preserving qua- 
lities Tho operation of dusting is 
effected by cylindrical reels covered 
with canvas, which revolve at a given 
rate. 

Duty— Iu a military sense, the 
observation and execution of all orders 
which pertain to a soldier Iu all 
military service the tour of duty is in- 
variably from the senior downwaid 
An officer on one duty cannot be or- 
dered for any other, until he has com- 
pleted the duty on which he is engaged 


Garrison and brigade duties are 
those performed by one regiment in 
common with another ? regimental 
duties by the officers of a regiment 
or brigade of artillery among them- 
selves 

Duty— -With reference to a steam 
engine, is the amount of work done m 
relation to the quantity of fuel con- 
sumed 

Dwarf Platform— The origi- 
nal pattern is similar m general con- 
struction to the “ common traversing ” 
platform, and guns mounted upon this 
nature of platform can fire through or- 
dmaiy embrasures By lengthening 
the logs of a platform of this kind, the 
gun could be bred ovei a parapet, if re- 
quired Thcordiuarv garrison carriage 
m used with it, but has blocks instead 
of axle-trees upon which it rests, the 
part of the block between the cheeks 
being deeper, aud passing between 
them, so as to keep the carriage m it* 
place In fiont of each biackct there i» a 
pair of the ctv plates, in which a gun me- 
tal truck works, which comes into play 
when the rear of tbe carnage is hoisted 
up bv the truck levers The carriage 
is run up by means of tackle These 
platfoi ms were made to traverse on a 
pivot, but 44 raised i acers ” have been 
substituted, the platform resting on 
hollow solid trucks n Inch run upon the 
racer feince the introduction ot heavy 
rifled artillery , a chauge ot pattern has 
taken place, not only iu tins nature of 
platform, but m the carriage adapted 
to it, which is of the ordinary “ double 
plate pattern,” both of which are made 
of wrought- irou Casemate carnages 
and platforms are similarly constructed, 
aud the platforms of each only differ 
in the height they are raised from the 
ground , tho casemate carriage and 
platform being designed to hre over a 
2 feet 6 inches geuouillere, the dwarf * 
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carriage and platform, over a parapet 
4 feet 3 inches high 

Dynamics— That branch of ma- 
thematics which relates to the action 
of forces producing motion 

S. 

Ear — In ordnance nomenclature, 
another name for the lug or loop of a 
mortar shell The term was also for- 
merly applied to the “ dolphins ” on 
light gnus Dais were also attached to 
the huger natures of mortal shells, to 
assist in plating the shell m the mor- 
tar, but lewis holes are now adopted 
fui that purpose 

Earth* Moulding — Used iu 
casting It consists ot a mixture ot 
< lay, sand, and horse dung 

Ebony ( Dtoxpyrus cauhjoha) — A 
tree common in the jungles ot South- 
ern India It is a strong, bard, (lose 
and even-grained wood, cf a dirk 
brown colour A cubic toot of unsea- 
soned wood weighs fiom 85 to 90 lbs 
It is used in the Arsenal and Gun 
Carriage A gene \ at Bomba) ioi drawer 
1 andles, press screws, &< 

Ecoentrlc — Not in the centre 
In gunners, appln d ihttflv to hollow 
projectiles whose untie of gravity 
and ceutio of figure do not umiculc 
\lmost every spherical *diot that is 
east is slightl) eeeentne, as fiom the 
contraction of the metal on cooling, 
a cavitj is formed in some part of 
the interior (rarclv in the centre), 
which upsets the perfect homogeneity 
of the shot The effect of eccentricity 
on the flight of the shot is as follows 
If the centre of gravity be above und 
m the same vertical plane with the 
centre of the figure, the range of the 
shot will be increased, if below, the 
range will be decreased, if to the 
nght, the shot will deflect to the right, 


and to the left, if the centre of gravity 
be to the left of the centre of figure 
The ranges caused from this eccentri- 
city have been found to be so variable, 
and so little to be depended on, that 
no use has been made of this circum- 
stance in the British Service indeed, 
such projectiles have been considered 
objectionable 

Echelon — From the French 
(h fu Ion, a step or round of a ladder It 
is a formation laid down in the Field 
Lxereise of tho Ami), in which the 
divisions of a regiment are placed in a 
situation ltsembling the steps of a lad- 
da, a circumstance which has caused 
the movement to be thus designated 
The divisions are thus placed succes- 
sive!) parallel tociuh other, hut no two 
on the same alignment, each division 
having its front clear ot that m 
udvaucc, so that, by marching directly 
forwaid, it can form a line upon it 
I'he echelon formation is also appli- 
cable in man) situations ot batteries 
of artillery, and is particularly adapted 
to icsist attacks in front or in flank 
The due c t < chelon of artillery is formed 
h) tin sutcessive march of sub-divi- 
sion**, divisions, or half batteries to 
trout or icar The oblique echelon 1 8 
formed by the wheel, less than the 
quarter circle of a battery, or an) pait 
of it, so us to be oblique to the former 
front, and parallel to each other It ih 
used to gain ground to a tlank while 
mov ing to the flout 

Sclaireurs— According to Major 
Burn, author of the Navul and Mili- 
tary Dictionary, cclaireurs are flank- 
ers, scouts of an army When the first 
Napoleon was Chief Consul of France, 
he raised a regiment of eclaireurs for 
the protection of Pans In the con- 
tinental war of 1870, eclaireurs were 
emplojed both by the Prussians and 
Iiench 
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Boliptio — The “ ma salts,” or 
mn*& path, the great circle which the 
Bim appear® annually to describe among 
the fixed stars The ecliptic is so 
called, because solar and lunar eclipses 
can only happen wheu the moon is 
in or very near this circle 

XMfectlve — Used, m a military 
sense, to denote the number of men 
actually borne and doing duty on the 
strength of a company or regiment, in 
the field or on parade 

Slfeetft — The property of a de- 
ceased officer or soldier On the death 
of either, a Committee of Adjustment 
is formed to take charge of the pro- 
perty, and to adjust the afluirs of the 
deceased, as directed by the Mutiny 
Act 

SXffloreaoence-— The formation 
of small crystals on the sin laces of 
bodies, in consequence of the absti ac- 
tion of water from them b) the atmo- 
sphere Snltpetic shows itself in this 
form on the surface ot the giouud 
Elastic— An) body ninth, being 
compressed, returns toitsoiiguml shape 
on beiug released The uir, ior in- 
stance, is an example of elasticity 
Electric ruse— Vulc Fuze 
Electric Tube — Vide Tube. 
Electricity— 1 he science which 
treats of the laws ot the elec tnc fluid, 
a power which causes atti action and 
it pulsion between light bodies 1 he 
following is the ielati\c conducting 
power of metals — 


Copper 

10000 

Gold 

9 360 

Sliver 

7 360 

Zinc 

2850 

Platinum 

1880 

Iron 

1 r >80 

Tin 

1 v>0 

Lead 

8 30 

Mercuiv 

145 

Potassium 

1 33 


The conducting power of rods of 
the same metal of equal diameter is 
inversely as their lengths, of rods of 
equal lengths, it is proportional to the 
mass and not to the surface The 
conducting power is increased b\ 
lowering the temperature, and dimi- 
nished, and fiually destrojed, b) raising 
the temperature Metals aic infinitely 
better conductors than an) other sub- 
stances Charcoal, which has been 
exposed to a strong heat, is on< 
of the best conductors, but greatly 
mfciior in this respect to iron or 
platinum 

Electro-Balli&tio Appara- 
tus— An apparatus invented b) Majoi 
Naye/, of the Belgian Artillery, whu h 
exhibits accurately the time occupied 
by a piojectile in passing over different 
paitsot the trajcctor) , also for mea- 
suring the force of gunpowder as it 
is actually used in every gun in the 
set y ice f I he Electro-Ballistic Appara- 
tus consists of a fi nine, across which 
thiu copper wilts are sti etched hon- 
zontallv in paiallcl lines, aud of a 
pendulum, of which the vibration is 
measuted The fiauie is placed a 
lew paces m front of the gun or tin 
taigct, according as the initial or iiu 
pact \cloutv is requited The wires, 
which are so close togethci that the 
projectile cannot pass between them, 
are connected with, and act upon the 
pendulum, bv means of an electrical 
c unen t passing th tough them Auv 
one of these wires being broken by tin 
passage of the shot, the pendulum in 
dicates the force of its v ibration, and 
by working out a mathematical for- 
mula, the velocity of the projectile is 
ascertained to the 1,000th part of a 
foot per second Vide Ho) il Arhl 
lery Institution Paj»crg, from which 
the above is taken 

Elephant — The most gigaut*c 
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of existing quadrupeds This animal 
is used as a beast of burden and 
draught in India, for carrying the 
camp equipage of troops, and for drag- 
ging hoa\y artillery The elephant is 
of an aveiagc height of 8 or 9 feet , 
some grow to 11 feet, and carry fioin 
12 to 1,400 lbs and drag from 40 to 
60 cwt Elephants are caught at the 
foot of the Kuraaon hills in the N W 
Provinces of India, m Assam, and in 
Upper Burmali They are fed on 
w beaten eftkes, coarse grass, and leaves 
Elephants breed in confinement, the 
period of gestation being tbout twen- 
ty months, and bring forth one voung 
ut a birth 

Elevating* Eye— To facilitate 
the elevation and depression of the 
Armstrong land servne guns, an Ele- 
vating Eye is screwed into the under 
side of the breech at a suitable dis- 
tance from the trunnions, lv»r the ad 
justment of the gun, by means of an 
elevating screw, exiept the 110 Prs 
and 40 Prs, whiih aic worked with 
elevating screw and quoin 

Elevating: Screw— In a gun 

< amage, the screw whnh < levatisor <U ! 
presses the gun It is atta< In d to light 
guns by means ol an <u ind bolt 1 
Heavy guns have oscillating strews 

Elevation— In gunnm, the rais- 
ing of the axis of the pit ee sufficient- 
ly high to enable the shot to range 
tho required distance In filing at 
a given object, the axis of the gun 
must necessarily he directed upon a 
point at a sufficiently vertical distance 
above tfie object to allow for the ac- 
tion of gravity, which causes the ball I 
continually to descend after leaving 
thq bore of the piece The elevation 
of a le axis of a gun is generally 
regulated by means of a tangent scale, 
%3»ich is graduated m such a manner 


that the divisions on it correspond with 
the various ranges required from the 
gun 

Elevation— In fortification, the 
projection of the face of a work on a 
vertical plane by horizontal rays It 
shows the height or depth of a work, 
and also its length, when the plane of 
projection is parallel to its face 

Ellipse — In geometry, an oval 
figure formed of the section of a cone 
by a plane cutting both its sides, which 
plane, not being parallel to the baso, 
meets tho base of the cone when 
produced 

Elongated Shot —The name 
given to cylindrical or oblong shot, 
which arc used with rifled ordnance 

Embarking 1 , dec,— The follow- 
ing dire< turns taken from the Artillery 
Instriu turns will bo found applicable 
to nearly all the eases likely to occur, 
such us embarking or disembarking 
from a Ixaih, from a wharf, with or 
without boats, in presence of an ene- 
my, See , &c “ On the arrival of the 
battciy at the place of embarkation, 
it is to draw up in as compact order 
as is ((insistent with the peifommnce 
«>f the opuutiorib required The 
homes ait to be taken out, the harness 
t iken ofl and pai ked m vats, and the 
ston s in cases When there are no 
vats and cases, the stores must he se- 
cui i d to the carriage s or tied tog* thcr 
the intrenching tools mav remain with 
the cairiagcs The non-cominmioncd 
officers m charge of sub-divisions will 
attach to their harness and stores 
pieces of basil, having the number of 
their sub-divisions written upon them 
The harness for each carriage should 
he embarked with it The gun detach- 
ments will prepare the carriages for 
embarkation They will take off the 
side arms and secure them together, take 
out the elevating screws, unkey the cap 
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squares, unlash the ammunition boxes, 
and coil up the lashing ropes Each 
carriage, when called for, is to be run 
forward to the boat or crane , the gun 
is to be unlimbcred and dismounted , 
the ammunition boxes, shafts, wheels, 
&c , to be taken off , the washers and 
linch-pins must be carefull) put away 
m the Blow match box, and in the small 
box between the limber boxes Every 
article must be stowed away with tho 
greatest care, and arranged so as to be 
got at without dclav Those articles 
which will be the last required when 
disembarking, arc the first to be em- 
barked The div lsions, and ever) thing 
belonging to them, should be kept to- 
gether as much as possible The fir u t 
to be embarked are the spare carriages 
and forge, which are to be stowed foi- 
ward , the left division next to them, 
and before the main hatchway , the 
centre abaft the hatchwa) , the right 
undei the hatchwnv The whole of 
the guns are put togtthcr gcnualh in 
the bottom of the hold, vents turned 
dowmvai ds, and a fid in them, to pievcnt 
their being choked When a battery 
is embarked in difftrent vessels, even 
part should be tompU tc , and a propor- 
tion of geneial stoics be on boaid of 
each If the vov age is hhel\ to lust 
some dnvs, cartouches with the ammu- 
nition must be taken out of the boxes 
and stowed m the magazine r lhe 
ammunition must be so placed, that 
whatever pait belongs to any parti- 
cular carriage may he got at w ithout 
difficult) When the cartouches are 
not taken out, the boxes must be 
stowed well aft m the hold, or between 
decks, and the) should be caitfullv co- 
vered with wadrnilltilta or hair cloths 
In embarking from a beach, it maj be 
necessary to erect small shorn s made of 
a Couple of topgallant masts, previous- 
ly prepared for the purpose In em- 


barking from a wharf, if there are 
cranes, they should be made use of 
If boats are employed, the loads must 
be regulated by the state of the weather 
and distance of the vessels 

Embarking the Horses— When the 
vessels can come alongside a wharf, 
the horses are hoisted in by means of 
tackle The slings, made of canvas, 
should be minutely inspected, to see 
that they are secure There must be 
a double gnv made fast to the horse's 
head, one end on shore, the other on 
board, to keep his head steady A 
shoeing smith should be m each ship to 
receive the horses A horse requires 
at least four men besides the driver to 
sling him, one on c ich side, one at his 
hi east, and one behind One end of the 
sling is passed under his belly, and 
both ends made to meet over his back, 
one man passes his loop through the 
other, it is icteived by the man on tho 
other side, who hauls it through, hook- 
ing the tackle to it, both men holding 
up the ends of the sling The men at 
the bicast and behind bring their ropes 
round, ami make them fast to the grum- 
mets r I he dri \ cr holds the horse’s head 
and makes fust the gu\s to it The 
horse being previously blindfolded, the 
word “hoist awav” lsgiyen, and he is 
hoisted on boaid The slings are then 
take u oft, and lit is led to his place, 
the hist horse being alwavs placed for- 
ward or aft, as the ship fills, the stalls 
ucaicst tho hatchway being reserved 
for the horses which are to be first 
landed The horses are to be embarked 
m the same order as the carriages, 
care being taken that the officers' and 
non-commissioned officers' horses are 
on board with the divisions to which 
they belong The farriers and shoeing 
souths should be distnbuted in di&frent 
ships When horses are embarked in 
boats, sheers, or a derrick, are necessary, 
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The head of the derrick must incline 
inwards when the horse is rising, but 
when he is high enough, the head of 
the derrick or sheers must be forced 
out, to bring the horses over the boat 
This applies to beach or whaif Sand 
or straw should be laid in the boats to 
prevent the horses slipptug Thev 
should stand athwart, the head of one 
horse being on the starboard, and the 
head of the next on the port side 
The drivers sit on the gunwale, or stand 
between the horses 'When hoists 
are embarked from an open beach, 
without an> appli mees, thev are to he 
led to the boat, and the lmltcr given 
to one of the men in it 'I he horse 
must then he made to walk or leap in- 
to it, the gunwale of the boat being 
inclined towards the slime A qua t 
horse should first lx embaikid, and 
the otheis will more readilv follow 
In embarking in piesuicc of an unm\, 
the horses and carriages should fust la 
embarked, the guns bung returned to ( 
the last, to repel any attack It the 1 
position be a nnle or two fiom the ! 
place of cmbarkati >n, it n»a\ Ik nuts- | 
iar} to retain a portion ot the hoists ) 

Disembarking —Ihe disc mbaikation j 
is the reverse oi what has bicu d< tail- ( 
id Ihe harness is the first thing sent < 
on shore If the water is smooth, with 
little surf, the disembarkation may be 
easily carried on upon the heath, and 
the horses made to leap out ot the 
boats In disembarking in presence oi 
an enemy, the guns should he put into 
boats, mounted , launches of mcn-oi- 
war being best adapted for this purpose 
The muzzle of the gun must point 
forward in the boat , and as soon as 
the boat takes the ground, the gang- 
boards are pat out, and the gun run 
nahore The limber should accompany 
the gun 

Bmbrafture — An Opening cut 


through the parapet m order to enable 
the artillery to fire through, and to 
command a certain extent of the sui- 
roundiug country The space between 
every two of these openings, called the 
merlon , is from 15 to 18 feet in length 
The form of an embrasure is that of 
a prism, its base being a trapezium 
The opening of the embiasure is term- 
ed th( ruck, and is two feet wide, that 
towards tlie connti\, the mouth , which 
is usuallv made equal to half the thick- 
ness of the paiapet , the other paits 
aretenned the suits, the cheek? the 
base, and the sole the slope to which, 
is generally less than the intimation 
given to the suptrioi slope of the pir- 
apet, in orth i that the fiie from the 
cmbiasuic mavmutthat of the mus- 
ketiv fiom the paiapet at a point 
within a few Ret fiom the top of the 
countoisuu p 

Emery — An opaque variety of the 
mineral alurnma, containing a consi- 
derabh piopoihon of iron It is 
ground into difftront degrees of fine- 
mss, and used in arsenal workshops 
for polishing and scraping off the 
outer touting of gun barrels bcfoio 
being rt browned, also foi removing 
lustfiom the inferior of gun barrels 
with the aid of the leading-out ma- 
< lime 

Eminence — A high or rising 
ground overlooking and commanding 
the sin rounding country 

Emiaaary-A spv, a scout In 
a military -mist, one who during war 
tune personates the dress, language, 
and charm ter of the power or nation 
he is suit amongst, for the purpose of 
obtaining information, or for the pur- 
pose of creating disaffection in the 
ranks of the enemy 
Encampment — The ground 
taken up by any force on the conclu 
sion of its march 
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The order m which a Light Field Bat- 
tery camp in India is pitched is as fol- 
lows On the ground being selected, the 
guns and carnages attached to the bat- 
tery are first parked, arid asentrv placed 
over them The horses aie then taken 
sixty yards to the rear, and picketed in 
parallel lines, running at right angles 
to the park The tents of the men are 
then pitched outside the lines of horsis, 
but parallel to them , the whole breadth 
of stables and fents, which is the 
breadth of the camp, being 88 >ards 
Forty jnrds m rear of the hoiscs and 
tents, hut at right angles to them, 
pitched in two lines at foitv v aids npai t, 
arc the of he i 1 s’ tents, ? iz , the subal- 
terns* and medieul olheus’ tents nearest 
the lines, then those of the 1st and 2nd 
captains , filty jaids fuithei to the 
rear, and on the light flank, is the 
hospital , on the lift, the ba/ur The 
guard tent is pitched on tin right flank 
of the paik, and tli it of tin Staff 
Seigcantof the Battci) on the right 
real flank of flic line of tents The 
whole depth of ground taken up is 300 
yards, and breadth 88 >ards 

Eneeinte — In fortification, the 
body of the place, which is enclosed bj 
bastions anil curtains 

Encounter-^-Litcrally a combat 
oi fight between two persons It is 
not unficqucntly used to describe a 
battle or attaik by large or small 
bodies of troops 

EndleBB — Applied m machinery 
to the cord or baud bj which means 
wheels and axles are made to ait on 
each other Sometimes the cord is 
placed m a groove m the circumference 
of the axle, and carried round a simi- 
lar groove in the circumference of the 
wheel , this is termed an endless cord 
or baud, by which means wheels are 
driven either m the same or an opposite 
direction The term is also applied to 


an endless or perpetual screw This 
method of transmitting the motion 
from wheel to wheel is presented in 
eveiy department of the arts and manu- 
factures One of the chief advan- 
tages of this method of transmitting 
motion bv wheels and axles, is, that 
the bands by which the motion is con- 
veyed may he placed at anv distance 
from iseh other, and even in any posi- 
tion with respect to each other, and 
m iv,bv a slight adjustment, receive the 
motion in either one ducction or other 

Enemy — In a military, or national 
sense, signifies any nation or power 
with whom we are at war, which in- 
clude s also the allies of that power or 
nation 

Enfield Stifle — The arm lately 
m use in the Bntish Armv It takes 
its name fioin the small-atm factory at 
Enfield It is a miu/lc-loading atm, 
but has been conveitcd into a breech- 
loader, and is now known as the 
bmdu-1 nheld there are two patterns, 
that of 1833 having 3 grooves, and 
that of 1860 with 5 grooves 

The length of the barrel of the pat- 
tern musket of 1831 is 54 inches with- 
out the bayonet, hav ing one spiral turn 
in 78 inches, weight with bayonet, 
9 lbs , 12 oz 

The shoit rifle musket pattern (1860) 
is 48} inches m length without the 
ba\onet hav mg one spnal turn in 78 
inches Weight with bajouet, lOlfcs 

4 $ 07 

Some of the Native Regiments in In- 
dia arc now armed w ith the Enfield rifle 
Enfilade Eire — To sweep the 
w hole length of any work or line of 
troops by a fire from a battery placed 
perpendicularly to the prolongation of 
the crest of a parapet, or to a line of 
troops, the guns being fired with fall 
service charges 

Bnff&fiTOment — In a military 
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sense, signifies ft conflict, action, or 
battle between two contending armies 
&nglne — Denotes, generally, a 
kind of machine m which two or more 
of the simple mechanical powers arc 
combined together 

SSnglne, *Fire — A machine for 
throwing water to heights and distances, 
bv means of ft force-pump, and pres- 
sure from air condensed in a chamber 
Sng'ine, Fuze— -Foi extracting j 
a fuze when fixed in a spherical shell 
It consists of a fraine-work of non 
haling a vertical and hou/ontal screw 
withm it, the latter acts on a vkc, 
which embraces the fu/c, and the 
former on the vice to draw it up 
fingineerB — One of the branches 
of the army, to which is entrusted, 
m tunes ot peace, the erection of ull 
imhtarv buildings, and during the 
operations of an> army in the field the 
construction of every dese i]»tion ot 
fortified works, ulso the planning ami 
direction of the attack and dcicnce of 
a fortification Indeed, the duties of 
this branch are so multifarious, that it 
is scarcely ]K>ssible to define them On 
active service, an Enginter-ofhcci is 
sometimes a bupper-ofheer, at another 
time he is found engaged in the 
eonstruction of works and bridges, or 
he may be employed in the reconnois- 
sanee of a country, or attached to u Gen- 
eral Officer as Engineer of the division 
of an army The duties of the En- 
gineers, both at home aud abroad, are 
fully detailed in the Aide Memoirc to 
the Military Sciences 
Before the peace of 1763, the duties 
of Engineers were performed by offi- 
cers of the army generally , -very shortly 
afterwards they were made into a per- 
manent corps, and m 1783, were raised 
to be a royal corps In 1 8 1 2, the Sappers 
and Miners were organised Until 
1859, the non-commissioned officers aud 


men were called Sappers and Miners , 
but this designation was then abolished 
and they became Royal Engineers* The 
personnel of the Engineers is com- 
posed of officers of the Roy al Engi- 
neers and of the late Indian Engmecis 
j (ail sty led by the former designation 
| since the amalgamation of the two sei- 
i vices) Iu India, there is a corps ot 
| Sr ppei sand Mi nci s (Natn os) at each of 
the Presidencies, which is commanded 
by officcis of the Royal Engineers 
Besides Military Engmecis, the ser- 
vices of officcis of the civil branch of 
I that profession have been of late years 
largely employ od by Ilor Majesty’s In- 
dian Gov ein merit to supplement the 
establishment of this scientific branch 
of the Sen ice 

Enlargement of tlx© Vent— 

Caused bv rapid and constant firing 
When it becomes considerable, the vent 
is rtbouched In old iron ordnance 
which had not copper vents, the gun 
was condemned if the hole was en- 
larged to two inches 
finite t— As a soldier, to receive any 
cui rent com of the realm as enlisting 
money, know ing it to be such, from any 
person employ ed on the Recruiting Ser- 
vice, hence the term “ to take the shil- 
ling ” Enlistment in the British army 
(unlike what it is in continental armies 
where the conscription is in force) is a 
voluntary engagement to serve Her Ma- 
jesty at home or abioad, either fora 
fixed oi unlimited period , xu the 
former case fi> r twelve years, provided 
the recruit is upwards of eighteen 
yuiis ot age at the timo of enlist- 
ment * 

The following system pursued in re- 
cruiting the armies of Prussia and 
France will not be found without 

* It is now in contemplation to enlist men for 
six yearB in the active branch ol the service, 
arul *ux years in the reserve 
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interest It is taken from the military 
correspondent’s letter to the Pioneer , an 
Indian paper — In “ Prussia, the num- 
ber of recruits to be raised annually is 
1 00,000 from a population of 30,000,000 , 
the nominal average age of joining is 
19$, the practical average age (so many 
being put back) is 20 $ They serve 
lor three years in the standard army, 
four jeers (on furlough) in the reserve, 
five jears in the Landwehr This 
brings the soldier to about thirty-two 
years of age lie then joins the Land- 

stnrm for ten 3 ears, — a force available 
onlj for duty within the countrj 
Those youths who arc exempt from the 
conscription form the ‘ Eisat/ Reseivc,’ 
and are liable to militarj duty only 
in case the ordinary supply of iceruits 
becomes exhausted 
“In France, 100,000 recruits arc raised 
out of a population of 37,000,000 , but 
of these, only about 70,000 (including 
7,000 for the Na\y) arc called up for 
service The rcmaindei, or second por- 
tion of the contingent, form the first 
part of the reserve They leturn to 
their homes, and remain 111 the reserve 
nine years, during the fust five of 
which they are the fiist to be called up 
for the augmentation of the army 111 
time of war T1 k\ icccivc fh e mouths’ 
drill during the Inst two jeais The 
fust part of the contingent sene five 
years in the standing army, and then 
four years in the second leserve, mak- 
ing a total ot nine years, after which 
tliej are free The average age at 
which French conscripts join is 21 
“ In the Prussian aimy the soldiei 
acquncsa right to marrj at about 23 £ , 
in France, not until 27 All the youths 
who are not drawn for the conscription 
are enrolled in the ‘ Garde Nationale 
Mobile,’ in which they serve for five 
years, garrisoning fortresses, and, as 
we now see, eten taking the place of 


the regular army, when that has capi- 
tulated or been destroyed 
“ The first noticeable point of differ- 
ence between the two systems, is that 
m Pfhssia the recruit has to pass 
through all the classes of the army — 
active, reserve, Landwehr, and Land- 
sturm — with a total liability to service 
m the first three classes of twelve 
years, in Fiance, he has only to serve 
in the standing army and leserve, with 
a total liability to service of nine years 
On the othei hand, those who are not 
drawn for the conscription in Prussia 
ha\e no greater liability to military 
sen ice than attaches to the ‘ Ersatz 
Itcsene,’ in France, such youths 
being enrolled in the Gaide Nationale 
luwe moic definite military duties to 
perfoim, and fill \ery much the same 
position as the Prussian Landwehr, 
only that they have not the same know- 
ledge of thur duties And in this 
absence of efficient trained second 
leserves, wc may observe, is the con- 
spicuous weakness of the French mili- 
tarj sjstcm, the enl effects of which 
arc now being fully felt in the premu- 
tuic exhaustion of France’s military 
lcsources The piopoition of the 
population called to military duty 111 
France is less than in Prussia, — being 
70,000 in 37,000,000, against 100,000 
m 30,000,000 But this statement must 
undeigo some modification on account 
of the difference in the number who 
annuallj attain the age of liability 
In Fiance, the number who annually 
attain the age of 20 is about 320,000, 
111 Prussia, it is about 374,000 

“ In Prussia, the cliauce of being 
called up to the ranks is greater than m 
France in time of peace , but those 
who escape the conscription are less 
liable in time of war to be called upoi^ 
in the former country than in the latter. 
In time of w ar also, the strain would 
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be diffused over the classes of fewer 
v ears m France than m Prussia, and, 
m consequence, the average age of the 
troops would be less m the former than 
m the latter country ” 

Ensign — A commissioned officer, 
the lowest in rank, in a regiment of 
infantry A cadet, on leaving Sand- 
huist, receives his commission as En- 
sign, and is posted to an infantry re- 
giment To the Ensigns are entrusted 
the honorable charge of carrying the 
Regimental colours 
The term “ensign” is also applied to a 
standard, banner, 01 flag The ensign 
of the British navy is the St George’s, 
a white ensign, with a red cross, and 
the union jack in the left hand tipper 
quarter The English ensign is a led, 
white, or blue flag, having the umoti 
jack in the uppei cornci next the mast 
Entanglement, — Vide Abatis 
Entrepot — An intci mediate 
depot for the reception of stoics and 
arms in a garrison town wheic theic 
is no arsenal or magazine 

Environ— To enclose in a hostile 
manner , to hem m , to besiege 
Epaulettes — Shoulder orna- 
ments worn bj military and naval men 
to distinguish their rank They were 
done away with in the British army in 
1855, but are worn m the navj, by the 
gentlcmen-at-aims, and by Deputy 
Lieutenants Epaulettes are still worn 
in several continental armies 

Bpaulxnent — A parapet on the 
flank of a battery, serving to protect 
the guns and gunners from the file of 
the enemj It is generally made of 
tilled gabions or fascines 
Sprouvette, Gun — - A ma- 
chine for testing the strength of gun- 
powder It consists of a small bronze 
gpn, suspended by arms or rods from 
an axis directly above the centre of 
giavifcy To these rods graduaated 


arc is attached, to which au index is 
fitted from the point of suspension 
the axis On the gun being fired, it 
recoils up a part of the arc of suspension, 
the amount of which is shown on the 
index This machine is now obsolete 
Sprouvette, Vertical —An 

apparatus for testing the strength of 
gunpowder after it has been incorpo- 
rated It consists of a small moi tar into 
which a ball attached to a rod is placed 
The mortar rests in a vertical position, 
and is fixed m a wooden bed The 
lod, with the ball, weighs 28$ lbs , and 
the rod is graduated to feet and inches 
On the chargo (winch consists of onlj 
half a diachm) being fired, the ball, 
with tod attached, is pi ojected upwards 
as far as the strength of the powder will 
cairy it, when it is prevented from de- 
scending by a small pawl which catches 
m a lack on the surface of the rod 
The height to which the shot ascends 
determines the stiength of the powder 
Equation — In mathematics, is 
the name given to the sjmbohcal ex- 
piession of the equality of two quanti- 
ties, and general!) containing at least 
one unknown quantity Thus, x — 3=4 
is an equation which states the equal- 
ity between x — 3 and 4, in which x is 
the unknown quantity A quantity is 
known when its value m numbers is 
given, and when this value is not given 
it is called au unknown quantity 
Equation of Time— Is thus 
described bj Milner — “ It has been ob- 
served that the intervals between two 
successive amvals of the sun on the 
meridian are not the same at all times 
of the j ear, but sometimes greater and 
sometimes less than 24 hours, as shown 
by a well-regulated clock Hence the 
distinction between apparent or solar 
time shown by the sun-dial, and true, 
or mean, or equinoctial time given by 
a clock, adjusted by an imaginary sun, 
o * 
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supposed to move m the plane of the 
equator, with an equable mean motion 
The difference between them, which 
sometimes amounts to 16£ minutes, is 
called the equation of time ” 

Equator — Is an imaginary great 
circle passing round the globe cast and 
west, ever} where equi-distant from 
the poles, dividing it into northern 
and southern hemispheres The equa- 
tor of the heavens, or the equinoctial, 
is the plane of the teirestrial equatoi 
extended to the concave surface of the 
heavens, and called the equinoctial, be- 
cause when the sun appears m it, the days 
and nights are equal all o\er thcwoild 
Equerry — In the British Court, 
a subordinate officer undei the Mastci 
of the Horse Theie is a chief cqueny, 
also four equernes in ordinary, and 
an equerry of the Crown stables 
Equilibrium — A perfect ba- 
lance thus, when the weight m one scale, 
and the substance to be weighed in the 
other, balance each other, they arc said 
to be m equilibi w Oi it may be defined 
as the state of rest produced by two or 
more mutually counteracting foices 
Equipage — 111 a militai} sense, 
implies everything needful foi a regi- 
ment or army to be supplied w ith f 01 a 
march or operations m the field 
Equipage, Camp— This term 
is applicable to the tents, kitchen furni- 
ture, and other articles belonging to 
troops under canvas In India, tents are 
usually under charge of the Ordnance 
Department, and are supplied to legi- 
mcnfcs and depots on indents sanctioned 
by the Inspector-General of Ordnance 
The supply of new tents is furnished 
by contract, either through the Com- 
missariat, or direct to the Orduauee 
Department , they are passed into the 
service after being inspected arid ap- 
proved of by the Ordnance Officei under 
w hose charge they are finally to be stored. 


Equipment— In the army, signi- 
fies the munitions of war, materiel , 
and other stores required for troops of 
all arms, which are supplied by cer- 
tain departments charged with their 
adnnnistiation In the artillery branch 
the term “equipment” includes the 
ordnanco and carriages, the supply of 
ammunition and stores, as well as the 
men attached to the several Batteries 
— Horse, Foot, and Siege — compos- 
ing the arfcilleiy of the service In 
India, the new bionzc mu//le-loading 
rifled gun is to form the equipment of 
the Iloise Artillen , Field Batteries re- 
cemng a hcaviei gun The provision, 
however, of bronze guns, notwithstand- 
ing the orders on the subject, is m 
abty ance, pending further trials with 
this natuic of metal, both in England 
and m Indi i Should bronze ord- 
nance piove less endunng than the 
ti ml guns of this metal tested by the 
Indian Committee, steel or iron will 
piobabl} he substituted The equipment 
of a siege tiain depends much on the 
class and position of the fortress to 
he attacked, and facility of tianspoit 
affoided by the country in which the 
operations arc to be earned on It was 
laid down some few yeais ago as a 
basis foi sitge equipments, that 30 
pieces should be the unit in calculat- 
ing for siege trains, consisting of ten 
8-m guns ot 52 cwt , ten 24-Prs of 50 
cwt , h\e 8-in mortars, and five 
mortars, which could be multiplied m 
any number necessary for the attack of 
larger or more considerable fortresses 
Since the first edition of tins Dic- 
tionary was published, a change in the 
propoition of guns, as well as m the 
guns themselves, has been made in the 
equipment of a siege tram, conse- 
quent on the introduction of riflecl 
guns , and the aimament, now, for siege 
trams, and guns of position, is the 7-in , 
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64-Pr , and 40-Pr breech-loading guns, it passes between the upper surface of 

and the muzzle-loading 64-Pr shunt gun the shot and the gun It will pro 

Equitation— The art of riding bably be found that the sulphur ur the 

Military equitation, the principles of eroding part of the gunpowder, from 

which are the same for all classes of its affinity for iron in its heated state, 

cavalry, consists m the skilful and foiming sulphide of iron 
ready application of the aids with which Escalade— An attack on a for- 

thc rider guides aud conti ols his horse titled place or work, by means ot 
m all his paces, and in a settled balance cscaladmg laddeis 
of the body, which enables him to pre- Escarp or Scarp— In foitl- 
serve a fnm seat m every variety of fication, the side of the ditch next to the 

movement The aids m horsemanship place, which, m a peunanent work, is 

aiethe motions and proper application faced with masonry The scarp is less 

of tho bridle hand and legs, to direct ^teep than the counterscarp, because 

ind determine the turnings and paces lfc * ,as sustain the weight of the 
of the horse Mill taiy equitation may paiapet It is usual to give the slope 

he divided into thiee parts— °f the scarp a base equal to two-thirds 

Uf — 'fhe complete instruction of * )as e of the natural slope of a 

the tccruit upon a trained horse, fiom mound of fiesh caith, whose altitude is 

the earliest to the last lessons equal to the depth of the ditch Vauban 

2nd — The tiaming of the horse by gencially gave his levetmcnts a slope of 

skilful and experienced men one-fifth of the total height oi the wall 

3rd — The practice of the reci uit and Escort— A guard ot troops attend- 

remonnt horse at close files in the cle- in g an ofiiecr or person of distinction 

mentary p ti ts of Field Exercise, to pre- when tiavclling It is also a guard 

paic them for instruction in the placed o\ct prisoners on a march, 01 
troop or sepmdron This science is military stotes in transit 
indispensably requisite for the military Esplanade — A clear space ot 

horseman, in ordu that, being able to giouad sepirating the citadel of a 
govern his horse by the aid oi his legs fortiess tiom the town 
and bridle hand, lie may ha\e the Esprit-de-Corpa — A teun 
Light hand at full liberty tor the use of 'veil known m the auny It literally 
his weapon, and be capable on all occa- means bt othei hood, but in military lilt 
sions, whether acting singly oi in it means moie than this It is the feel- 

squadron, of performing his vanous mg of attachment a soldier has for his 

duties with care With this view, both regiment, even to the point of think- 

men and horses should be constantly mg it the best in the army Itfosteis 

practised in the exercise of such les- good-wi 11 and ft llowship among officers 

sons as will enable them either to movt aud soldiers It produces an emulous 

in a compact body, or to act singly ot thirst after military glory In fact, 

independently tiue e?;n it-de-corps creates such a fecl- 

Sroaion — Tho act of eating mg of enthusiasm and love for all 

away As applied to guns, it is the that is honourable and noble, that an 

guttering or scoring observed at the officer or soldier will be careful in his 

teat ot the shot aftei much firing, conduct to do nothing which would 

and is caused from the action of the bring dishonour or reproach on his 

inflamed gunpowder upon the metal as regiment 
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Sftl — A couple or spare link in the 
form of an S, with holes to receive a 
leather thong. Esses are used to unite 
broken chains, traces, &c Chains can 
also be lengthened or shortened by 
their means 

Establishment — The extent, 
M materiel,” and “ personnel 99 allowed 
to a force in peace and war times, 
which, m the former case, is regulated 
according to the exigencies of the Ser- 
vice, and which, being much greater 
during war than peace, has given rise 
to the distinction of a War and Peace 
Establishment 

Estimate— A computation of 
the probable expense of any project 
framed on recognised data, derived fiom 
previous experience ( Vide Accounts ) 
Euphorbia Tirucalli — This 
plant is much used m making hedges 
m India It is an evergreen The 
wood is said to make very fan charcoal 
for gunpowder purposes, but the experi- 
ence derived at the Ishapore Gunpowder 
Works in Bengal is, that it is valueless 
for this purpose In Bengali it is called 
Lunka sij , and in Hindustani, Sendh 
Evacuate — To withdraw from a 
town or fortress, m consequence either 
of a treaty or a capitulation, or of su- 
perior orders 

Evidence— As given before a 
Court Martial, is a declaration on oath 
by the witness of any circumstance he 
is personally acquainted with, having 
reference to the matter brought before 
the Court 

As laid down in Pipon’s Manual of 
Law, the examination of the witness may 
be conducted either by his being told 
by the President or the Judge Advo- 
cate, as the case may be, to state what 
he knows, by means of question and 
answer, or by both Every question, 
whether put by the prosecutor, the 
Court, or the prisoner, must be in writ- 


ing, and must first be handed to the 
President if approved by him, it is 
entered in the proceedings If not 
approved by the President, and the 
party insists on putting the question, 
the Court being cleared, proceeds to 
determine by vote (the President, in 
case of equality, having a second or 
casting vote) whether it shall be put 
or rejected 

Evolutions, Military— The 

movement by which troops change 
their position either for attack or de- 
fence Those evolutions are best which 
can be executed with the greatest 
celerity compatible with regularity, 
and which are founded upon strict ma- 
thematical principles In these days 
of arms oi piccision, it is necessary 
that change of movement should be as 
rapid as possible 

Examination of Ordnance 

— This is performed m the first place 
aftei a gun has been made , in the se- 
cond, periodically, when the gun is 
in use , and lastly, in the case of 
smooth-bored iron oidnance, after each 
day’s firing In firing heavy rifled 
M L guns, it is oi dered that the exa- 
mination of the 9-inch gun shall take 
place after filing any number of 
rounds according to circumstances , 
but with the 10-mch and 12-inch guns, 
they are to be examined, the former 
after 250 rounds, the latter after 100 
rounds 

Exchanges— In the army, occur 
between officers on full pay, whether 
of cavalry or infantry, or from cavalry 
to infantry No exchange can take 
place without the recommendation of 
the commanding officer, who has at the- 
same time to certify that the exchange 
recommended does not originate in any 
regimental proceeding of any kind, or 
m any cause affecting the honour and 
character of the officers, with certain 
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other stipulations Exchanges can be 
made to half pay, either with or with- 
out the difference, or from cavalry to 
infantry The application under these 
circumstances is to be general and un- 
conditional, and the officer on full paj 
will not be allowed to point out his 
successor 

Execution, Military — Im- 
plies in these days the punishment of 
a soldier by hanging or shooting For- 
merly it compused also flogging and 
running the gauntlet, &c 

Exercise — In a military sense, 
manoeuvring bodies of men togctlici 
The drill given to a mounted batteiy 
oi artillery is termed exercise 

Sxercise, Laboratory- The 
instruction imparted m the manufac- 
ture of combustible and warlike stores 
Sxercise, Repository— The 
mechanical manoeuvres with heavy 
guns, where tackles, levels, capstans, 
&c , have to be used 
Sxpansion — Is the general effect 
of heat in causing enlargement or ex- 
pansion in solids, liquids, and gases 
The effect of expansion is seen on 
heating cannon shot It is found that 
shot, on being slowly cooled, become 
permanently enlarged 
Expansive Steam— The me- 
thod ot applying and economising 
steam power in engines It is thus 
explained in Wealc’s Dictionary of 
Terms of Art — “ If we allow steam 
to flow into the cylinder of a steam 
engine, until the piston be depressed 
to one-half of the stroke, and then 
prevent the admission of any farther 
quantity, the piston will, if the engine 
be properly weighted, continue its mo- 
tion to the bottom The pressure of 
the steam, so long as the supply is con- 
tinued from the boiler, will be equal, 
it is presumed, to ten pounds upon the 
inch With this force, it will act upon 


the piston until it completes one-half 
of the stroke the further supply of 
steam will then be excluded, ant^ that 
which is in the cylinder will expand 
as the piston descends, so that when 
the stroke is complete, it will occupy 
the entire capacity The pressure of 
the steam will then be half of its for- 
mer amount, or five pounds upon the 
inch During the descent of the pis- 
ton, the piessuie of the steam does 
not suddenly decrease from ten pounds 
to five, but it gradually declines 
through the successive intervals, until 
at the final point it )iclds that foru 
It is by this gradual expansion and 
diminution of the pressure that the 
superioi action is produced ” 

Expedition — In a military 
sense, signifies the organisation of a 
body of troops for any sudden dash upon 
the enemy, bands of marauders, or free- 
booteis One of the principles of manv 
small expeditions is surprise, which, if 
well earned out, will ensure success 
To the soldier, no part of his duty is so 
exciting and interesting as an expedi- 
tion, for it implies usk, hazard, and 
danger, whieh to the enthusiastic sol- 
dier is the nature of warfare he 
delights in 

Expense Magazines — Arc 

small gunpowder magazines In a 
fortiess there ought to be an expense 
magazine to each bastion and battery, 
though this is not always the case 
They generally contain only made-up 
ammunition, — that is, cartridges foi the 
oidnance in the bastion or battery, at 
the late of so many rounds per gun, 
to which are to be added the tubes and 
port-fires , sometimes the side-arms and 
case shot, &c , are kept there, and are 
usually under the care of the artillery 
officer in charge of the district Ex- 
pense magazines are often made tinder 
the earthen ramparts of fortifications, 
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with ft cut or passage made into them 
m the interior slopes , they ought not, 
however, to be made until a siege be 
apprehended , for, as they are only 
temporary, and constructed of wood- 
work, they are liable to become damp, 
and decay This description of ex- 
pense maga7ine might be made of 
masonry, and thus become permanent 

Sxplosion — The sudden expan- 
sion of an clastic fluid with force and 
a loud report, as is heard m the blow- 
ing up of a mine 01 the bursting of a 
shell 

Sxterior Slope — In fortifica- 
tion, is the slope given to the outside 
of the parapet It is found by expen- 
ence that earth of common tenacity 
will naturally acquire a slope of 45°, 
even when battered by cannon This 
inclination is thciefore given to the ex- 
terior slope in the first instance, in or- 
der that the fire of the enemy’s aitillcry 
may not subsequently alter its shape 

Extractor — An instillment 
used in extracting a piojcctilc from a 
M L rifled gun That introduced 
into tho Service for every call hie of 
Woolwich piojcctilc, is constructed so 
as to act independently of the grooves 
of the gun For a description of 
tho exti actor, vide Ticitise on Am- 
munition, Part 11, by Captain C 0 
Biowno, R,A 

Eye Pins — In aitillcry, are non 
pins on either side of the tiunmon 
beds of a gun carnage on which the 
cap-squares lit, and to which they are 
iastened by a chain and kev 

P. 

Face — In drill, the older given to 
soldiers, individually or in a body, to 
turn or faco to the quaitcr dnected 
Iu fortification, the name given to cci- 
tam portions of a fortified work, such 
is the faces of a bastion or ravelin 


Pace of a Gun— Is the termi- 
nating plane, perpendicular to the axis 
of the bore 

Pacing 1 Implement*— Used 
for facing or renewing the vent and 
breech pieces of an Armstrong gun 

Facings — The movement by 
which soldiers, when halted, turn to 
the right, left, right-about, left-about, 
&c The term also implies the coloui 
of the cuffs and collar of the clothing 
of a regiment Regiments are distin- 
guished by the colour of their facings 

Pall — In artillery viatenel , the 
name given to any rope which is passed 
tlnough blocks, so as to form part ot 
a tackle The iopc attached to a gyn, 
which passes oyer a double and triple 
block, the end of it passing round the 
wnndlass, is termed a “ fall ” The fall 
foi this purpose is generally made ol 
or 8-mch Euiopc rope, depending 
on the w eight to be lifted 

Pall — In military language, a town 
or foi tress is said to fall when it is 
compelled to surrender to a besieging 
army 

False Attack — A feigned 
assiult nadc for the purpose of di- 
va ting the enemy from the ieal point 
of attack 

Fanfare — A paiticular military 
sound made on the tiumpet A flou- 
rish of ti umpets 

Farcy — A contagious disease 
among hoises, caused often fiom want 
of ventilation, impuic an, ovei crowd- 
ing, & c It is the same disease as 
glanders, only in a modified form 
( Vide Glanders ) 

Farriers — Artificers attached 
to cavalry regiments or to the mounted 
branches of tho artillery foi the purpose 
of supei intending the shoeing of the 
horses The name “ farrier ” is derived 
from the Latin word ferrum , iron, 
which is the material of which horse- 
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shoes are made , indeed, the old writers 
call it “ femer ” or “ ferrer ” The 
tamers have general superintendence 
over the horses as regards their health, 
in subordination to the vcterinaiy sur- 
geon They are also responsible for 
the conduct and work of the smiths 
and others in the woikshop 

Fascine — Twigs 01 brushwood 
fastened together, forming a cvlindn- 
cal fagot, 8 feet long, and 9 inches in 
diamctei Fascines arc sometimes cut 
in two or three parts, — in the formci 
case for covei mg gallei les , m the lattu , 
foi crowning gabions m ti cliches 

Fathom — A lineai measme, equal 
to 6 feet, and founded on the distance 
between the fingti points when the 
arms and hands aic extended hoi 1 /on- 
tally Rope is sold by the tathom A 
coil of rope gtnually measures 120 
fathoms 

Fatigue — Ihc term given to a 
paity oi soldiers told off for my othei 
duty than a diess paiade necessitates 

Fausse-Braye — In foitilici- 
tion, is a kind oi second enceinte , but 
suite the introduction ol the covcicd 
way, this work is quite inapplicable 
to a front furnished with, and eoveied 
by , a glacis 

Felloes — Segments of wood dow- 
« lied togethei , and into which the spokes 
ot a wheel aie fitted A felloe consists 
of the back or streak side, the bosom 
or spoke side, and the chin, where 
the dowel pm is introduced Each 
light gun carnage wheel has six 
felloes 

Female Screw— Is formed by a 
spiral cav lty cut on the concave surface 
of a cylinder, corresponding exactly to 
the thread of the male screw, which is 
to turn in it 

Fencibles — Regiments which are 
raised for limited service, and for a 
limited time The officers have the 
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same rank as officers of militia accord- 
ing to the dates of their respective 
commissions. 

Fencing 1 — Forms one of the exet- 
cises engaged m m the assault of* arms 
It is the art of attacking an enemy, 
as w r cll as of defending one’s self, and 
is a very salutary exercise for both 
officers and soldiers, rendering them 
expert m the use of the sword 

Fetlock Joint — The joint nn- 
mediatel) above the pastern of a horse’s 
foot 

Fever — In vctcrinaiy pactice, a 
disease chaiacten/ed by increased heat, 
quick pulse, and thirst In lioiscs, it 
is caused by cold or dull, high feeding, 
nutation, or pain The symptoms are, 
lassitude, shivering, quick pulse, and 
bieathing aftci feed The euro is 
bleeding, md keeping open the bowels 
by elysteis and laxative medicine 
The animal’s body and exticmitics 
should be kept warm by clothing and 
haul lublnng , the diet, green meat 
oi bran mashes, dulled water , and the 
hoi so should be kept as quiet as pos- 
sible ( I ult bmall’s Vctciinaiy Tablet ) 

Fid — A block of wood used m 
heavy gun cxeicise, for slinging the 
gun, and for mouutmg and dismount- 
ing pui poses 

Field— In a military sense, is the 
giound on which an army stands in 
the d ly of battle The term is expres- 
sive of troops when enteimgon a cam- 
paign, and as long as they are engaged 
against an enemy lienee they are 
said to keep the field 
Field Artillery — Consists of 
horse aitillory and field batteries, which, 
from their lightness and mobility, arc 
easy of draught The horse artillery 
consists of 9-Pr , and the field battenes 
of 12-Pr rifled guns (Armstrong) 
There are also some field batteries still 
in India composed of 9-Pr smooth- 



bored guns A new bronze M L gun, 
termed the Indian gun, has lately 
been sanctioned for all batteries in 
India ; but, from the lightness of the 
gun, it is stated that it will only be 
supplied to the horse artillery Since 
this gun was sanctioned, signs of ero- 
siou have appeared in those which have 
been issued in England, after firing a 
few hundicd rounds, so that possibly 
steel or iron guns will yet be substi- 
tuted for bronze 

Field Fortification - Works 
of a tempoiary natuie thrown up for 
the preseivation of a post, camp, &c 

Field Marshal — The highest 
military title an offiui can enjo), and 
which is in most cases bestowed on the 
oldest and most mcntorious officcis in 
the army 

Fife — A wind instillment, gene- 
rally used in military music as an 
accompaniment to the di um James, in 
his Military Dictionary, states that it is 
an instrument of high antiquifc\, and 
that it was used in the English arm) till 
the time of James I After that time it 
was m disuse until the ycai 1747, when 
it was introduced into the Foot Guaids 
by the Duke of Cumberland at the siege 
of Maestncht 

Fight — A battle or engagement 
between contending forces To “ fight 
it out,” is to continue the contest until 
one side or the other gets the better 
The French express it as se battte a 
. outrance 

Figure of Merit— In a military 
sense, denotes the efficiency of a squad, 
company, or battalion, in shooting It 
is measured by adding together — 

1 The average points ob- 
tained in what is tcimed the 
1st period , 20 rounds a man, 
up to 300 rounds, which is 
carried to two places of deci- Points 
mals, say 41 23 


2 The average points ob- 
tained m volley firing , 10 

rounds, kneeling, at 400 yarijs, Points 
say 20 67 

3 Percentage of 1st class 
shots (at the conclusion of 
the annual Musketry course), 
minus the percentage of 3rd 

class , shown thus, 64 72 

789 = 56 83 

When the latter exceed the 
former, the word nil is sub- 
stituted 

Total figuLO of merit of 

the Squad, Compan), oi Bat 

talion 118 73 

File— In a regiment or squad, two 
men, — a front-rank man and his rear- 
lank man 

File— Is a stiap or bar of steel, the 
sui f icc of which is cut into fine points 
or teeth, which act by a species of cut- 
ting closely allied to abiasion When 
the file is rubbed o\ei the material to 
he opei ited upon, it cuts or abrades 
little shaMngs oi shreds, which, from 
their minuteness, are called file dust , 
ind iu so doing, the file produces mi- 
nute and irrcgulai fuirows of nearly 
equal depth, leading the suiface that 
has been filed moie or less smooth, 
according to the size of the teeth of 
the file, and more oi less accurately 
shaped, according to the degree of 
skill used m the manipulation of the 
instrument The files employed in 
the mechanical arts are almost endless 
in vauety, aud the use of the prin- 
cipal ones only are given m this work 
(Vide Haltzepffers Turning and Me- 
chanical Manipulation ) 

Files, Flat, or Hand-files 
— Are in length, section, and teeth, 
like the “taper files,” but they are 
nearly parallel m width, and somewhat 
less taper in thickness these are used 
for flat surfaces 
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Files, Half Bound — Vary 
from about 2 to 18 inches in length, 
and are almost always taper The con- 
vex side is essential for a variety of 
hollowed works, the flat side is used for 
general purposes 

Files, Band-saw— Vary m 
length from 3 to 6 inches They are 
triangular in shape, and are used for 
sharpening the teeth of saws 

Files, Bound— Range from 2 
to 18 inches in length, they are, in 
general, taper, and much used for en- 
larging round holes 

Files, Saw Tenon— Are term- 
ed back saws, for cutting the shoul- 
ders or-*the transverse cuts of the te- 
non 

Files, Square — Used for 
small apeitures, and those works to 
which the ordinary flat files are, from 
their greater size, less applicable The 
square files measure in general from 
2 to 18 inches, and are mostly taper, 
they have occasionally one side “ safe,” 
or uncut 

Files, Taper — Are made of vari- 
ous lengths from 4 to 24 inches, and 
are rectangular m section They arc 
considerably rounded on their edges, 
and a little also in their thickness , 
their greatest section being towards the 
middle of their length, or a little near- 
er to the handle, whence these files are 
technically known to be “ bellied ” 
They are cut both on their faces and 
edges with teeth of four varieties, — 
rough, bastard, second cut, and smooth 
cut teeth Taper flat files are m general 
use amongst smiths and mechanics for 
a great variety of ordnance works 

Files, Triangular— Fiom 2 to 
16 inches long They arc used for 
internal angles more acute than the 
rectangle, and also for clearing out 
square comers 

Fillets— Bands or mouldings on 


smooth-bore guns, such as the vept 
field and muzzle fillets 

Filtration— In chemistry*, the 
separation of solids from liquids The 
apparatus m chemistry required for 
this purpose are funnels and fnnnel 
stands, lute jars or beakers, stirring 
rods, glass plates, a wash bottle, and 
filtering paper The best paper for 
filtering purposes ib that imported from 
Sweden 

Finding — Is that part of the 
proceedings of a Court Martial, when, 
the evidence having been concluded, 
the Court proceeds to deliberate with 
closed doors on the guilt or innocence 
of the prisoner The President takes 
the votes of the Court, beginning with 
the j umor member a majority of votes 
decides whether the prisoner is “ guilty ” 
or “ not guilty ” In a case of equal 
votes, the President has not a casting 
vote, and the prisoner is acquitted 

Fir©— In a military sense, to dis- 
charge a piece of ordnance or any 
firearm To ignite a mine or tram of 
powder 

Fire-bricks — Used for lining 
furnaces, and for all kinds of 
brick-work exposed to intense heat 
which would melt common bricks* 
They are made from a natural com- 
pound of silica and alumina, which, 
when free from lime and other fluxes, 
is infusible under the greatest heat to 
which it can be subjected Oxide of 
iron, however, which is present m most 
clays, renders the clay fusible when the 
silica and alumina are nearly in equal 
proportions, and those fire-clays are 
the best m which the silica is greatly 
in excess over the alumina Fire-bricks 
are imported into India from England 

Fire-books — For pulling the 
thatch off barracks and other buildings 
so covered, in case of fire They are 
I made m India of sal or any other suit- 
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able wood, when bamboo is not pro- 
curable 

Firelock — A term applied to a 
musket with a flint lock, so called 
from producing fire of itself, by the 
action of flint and steel Firelocks are 
said to have been first used in 1690, 
when matchlocks were universally 
discarded The Dutch appear to have 
been the inventors of this arm 

Fire-maater — A post for- 
merly held in the Royal Arsenal, Wool- 
wich, by an officer of artillery, whose 
duty it was to attend to all laboratory 
work The designation of fire-mastei 
is still kuown in the ordnance branch 
of the sen ice, as to the fire-master is 
entrusted the inspection of ordnance 
stores at foreign stations 

Fire-worker — Foimerly an 
assistant to the fn e-master In the early 
organisation of the British Artilluy, 
this title was given to the junior 
subaltern grade, the designation of 
the officer being Lieutenant Iire- 
woiker 

Fireworks — A pyrotechnical 
display, and used chiefly on days of 
rejoicing and the like They are made 
up m the laboratory of certain com- 
bustible stores, 111 which the mgicdients 
of gunpowder foim the largei part 
The variety of stars and colours ob- 
served in fireworks arc formed from 
chemical ingredients 

Firmness— Represents steadiness, 
constancy, resolution Firmness of 
character and firmness of purpose are 
such essential qualities in the com- 
mander of a legiment or army, that 
the want of it is the sure forerunner 
of disorganisation and disaster With- 
out firmness of purpose m dealing 
with soldiers, no regiment or body of 
men cau be commanded 
Fit for Service — From this 
expression is understood, being in a 


good state of health and capable of 
bearing fatigue The complaints which 
disable a soldier from being “ fit for 
service, ” are laid down by the medical 
department, and are such as to incapa- 
citate a man from doing his duty 
Fixed Ammunition — When 
the cartridge is attached to the projec- 
tile, the two together are termed “ fixed 
ammunition ” Duung the last, and 
even m the beginning of the present, 
(cntuiy, this nature of ammunition 
was used for all calibres, but latterly 
it has bee n 1 estneted to the 3-Pr for 
mountain service 

Flag* — That used on shore, m forts 
and other positions, is the Union Jack, 
which flies from every British foi tress, 
and is allowed to certain authorities 
Vide Flag Staff The Viceroy of India 
has a Union Jack with a lion in the 
centie, surmounted by a crown All 
honors, as to the Royal Standard, are 
directed by Her Majesty to be paid to 
this flag The measuiement of flags 
is as follows — 

For Gain son 24 X 18 feet 

“G G or C inCiSX 12 „ 

“ Divisional Officer 12 X 18 „ 
The latter when in camp is provided 
w ith a flag 8 X 

When embarked in boats, General 
officers fh a union flag, 6ft X 3 ft, 
having in the centre the royal initials 
sunounded by a gailand on a blue 
shield, and surmounted by a crown 
Flag 1 of Truce— A flag (gener- 
ally a white handkeichief) attached to 
a staff and carried by an officer from the 
enemy, who wishes to hold communica- 
tion with the General or other Com- 
manding Officer of the opposing force 
Besides the flag, the approach is signi- 
fied also by the sound of a trumpet 
Flagging Xron — A cooper’s 
tool having two prongs It is used for 
opening the joints of the head of 
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a barrel to insert a flag in a joint ; the 
two prongs of the flagging iron bemg 
used on different staves, and a side 
pressure being exerted on the arm 

Flag-staff — A mast or pole 
on which a flag or standard is 
hung One is allowed to each fort 01 
fortress, to the Governor-Geneial, 
Commander-in-Chief, Governors of 
Provinces, Officers commanding divi- 
sions or districts of the army Thev 
vary in length, the flagstaff of a 
fortress being fiom 100 to 150 feet , a 
general officer’s 60 feet , a Brigadier’s, 
30 to 40 feet 

Flam — A beat or tap upon the 
drum which was formeilv used m the 
British aimy, when regiments weic 
going through their drill or exeitisc, 
every formation being done by tap or 
beat upon the drum It was likewise 
used whilst firing 

Flander’s Wagon-A wagon 
suited to the transport of all light stoies 

Flange or Flanch— The pio- 
jccting run ot metal on the circum- 
ference of a wheel or cylinder, such as 
is observed on lailway wheels Also 
the flat rim of metal round the mouth 
of gun caps 

Flank — The extreme right oi 
left of a body of troops or a military 
position 

Flank, Pivot— When a regi- 
ment is drawn up in column right m 
front, that is, when the company that 
stood on the right when in line is m 
front, the left will be the pivot flank 
of each company When the column is 
left in front, the right will be the pivot 
flank of each company 

Flank, Reverse— The extrem- 
ity of the division farthest from the 
pivot flank 

Flanks, Retired — In fortifi- 
cation, arc those made behind the line 
which joins the cxtremiti of the fw< 


and the curtain towards the capital ot 
the bastion 

Flaw — In casting or forging, any 
crack or opening which may be observed 
In forging it occurs from bad welding 
Fleche — In fortification, the 
most simplo species of field works, and, 
being quickly and easily constructed, 

1 it is frequently used m tho field It 
usually consists of two faces forming 
a salient angle towards some object, 
from whence it cannot be approach- 
ed on the prolongation of its capital 
One simple rule for the construction of 
a flcche is to select a spot for the salient, 
and to throw up a breastwork on either 
side forming in angle of not less than 
60 degrees, and allowing a distance of a 
yard to each file 

Fleeting' — This term is applied 
to shifting or oierhauhng a tackle 
Flowers of Sulphur — The 
pure sulphiu obtained by sublimation, 
which appeals in the neck of the retort 
in the foim of a very fine powder, 
known as “ flowers of sulphur ” 
Fluorine — An elementary princi- 
ple contained in fluor spar, which is 
so called from its acting as a flux m 
the working ot certain minerals 
Fly Wheel — A wheel, with a 
heavy rim, fixed upon the crank shaft 
of a land engine for the purpose of 
equalising the motion, by the centri- 
fugal force absorbing the surplus force 
at one part of the action, to distribute 
again when the action is deficient 
Flying; Bridge — Consists of 
one or more barges moored by a long 
cable to a point in the centre of the 
stream When the barge is properly 
steered in a current sufficiently strong 
it is swept by it from one bank to the 
other 

Flying Camp— A force of three, 
four, oi five thousand troops, principal- 
ly of cavalry , kept constantly in the 
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field to cover its own garrisons, and 
annoy the enemy. 

Flying Sap — In fortification, is 
a sap formed by placing, and filling 
several gabions at the same time , 
which may be done at times when the 
defence is slack The term is also 
applied to the usual formation of the 
second parallel m the attack 
Followers, Camp — The men 
who follow a camp, such as officers’ 
servants, sutlers, &c Camp followers 
are subject to the Articles of War, as 
well as soldiers 

Foot — A linear measure of twelve 
inches 

Foot-board — In an artillciy 
carriage, the planking which covcis the 
frame of a limber or ammunition car- 
nage in front and at the foot of the 
ammunition boxes 

Forage or Fodder— As under- 
stood in the army, is the food gi\cn to 
hoiscs and other animals in the service 
It is of two kinds, gicen and dry, the 
former consisting of green glass, tares, 
vetches, & c , the latter of coin, oats, 
bailej, and hay In India, the daily 
food given to horses consists of gram 
and grass Generally 4 seers per horse 
is given of the iormer dunng the hot 
season, and 5 seeis throughout the 
cold weather, and when the horses aie 
on the march Grass is provided by 
grass-cutters, of whom there is one to 
every horse, oi one to every two , but 
in the latter case, the grass-cuttei bus 
to provide a pony, and bring in grass 
for two horses, tor which he receives 
double wages The grass is cut from 
the surrounding country , the men go- 
ing sometimes 15 or 20 miles to gather 
it Surplus glass is very olten stacked 
by officers, by which means a ready 
supply of hay is at hand when grass is 
scarce, which occurs in some distucts 
in the north-west of India, during 


the hot and dry season On the 
march, should it be difficult to ob- 
tain grass, a requisition is to be 
made on the civil authorities to col- 
lect it at any named place 

Force — Any cause which pro- 
duces, or tends to produce, a change 
in the state of lest or motion of a 
particle is called force The term is 
also applied to an armed body 

Ford — The shallow part of a rivei 
where ti oops may cross without injuring 
their arms The depth of fords for 
cavalry should not be more than 4 feet 
4 inches, and foi infantry 3 feet 3 
inches , should the stream, however, he 
very rapid, depths much less than these 
could not be considered fordable, parti- 
cularly if the bottom is uneven Cai- 
riagcs with wheels, 5 feet in diameter, 
may cross a fold 4 feet deep , but if 
it is necessary to keep their contents 
diy, the depth should not be more then 
3 feet If the force of the current is 
great or rapid, it may be broken by 
the cavalry crossing a little above the 
ford , but if the bottom is sandy, the 
cavalry should cross after the infantry 
and artillery, as the passage of the 
foimer deepens a ford sometimes 
very materially Care must be 
taken that the horses are not allow- 
ed to trot m fording, nor to halt while 
crossing 

Forge — To beat out, or form by 
the hammer, metal which has been 
heated in the furnace Steam iiam- 
mers are very gcneially used for this 
puiposeinall large smithy establish- 
ments 

Forge— A furnace or place where 
iron is heated and beaten into shape 
Forges are either stationary or port- 
able The former comprise all those 
used m workshops, the latter with 
batteries In large establishments, the 
forges are always blown by steam 
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Forge Wagon — One is attach- 
ed to each horse artillery and light field 
battery , it is composed of a limber 
and carriage, the formei having one 
long box instead of two short ones in 
which the tools are kept, as in an am- 
munition wagon limber 
Forlorn Slope — In military 
parlance, signifies uien detached from 
several regiments, or otherwise ap- 
pointed, to make the fiist attack m the 
da> of battle or at q, siege to stoim 
the counterscarp, mount the breach, &c 
In the French arm), the forlorn hope is 
called enfans peidus, fiom the great 
danger and imminent lisk to which 
it is unavoidably exposed 

Form— In drill, to assume or pro- 
duce any shape or figure, extent or 
depth ol line or column, b) means of 
proscribed iuIcs in militaiy movements 
or dispositions 

Formers, Cartridge— Wood- 
en shapes for cutting out the form 
and size of cannon cartridge bags, 
their size and shape depend on the 
nature of cartridge to be made 
Formers, Fort-fire — Aie 
made of wood, of a diameter slightly 
larger than the port-fire setting drift 
They are used for making port-fire 
cases 

Formers, Signal Rocket— 

For forming the cases of signal rockets 
They have a movable piece from t\\ o to 
three diameters m length, which is term- 
ed the nipple, the smaller end of which 
fits into a hole made in the former, and, 
when slightly di awn out, keeps the neck 
of the case open while the choke is 
being formed and secured 
Fort — In fortification, a work 
built for the protection of any particu- 
lar spot of importance, and erected 
either as a permanent or field work 
In the latter case, star and bastion 
forts are the most common 


Fortification - The art of 

strengthening a town or other place, 
or of putting it m such a postuiv, of 
defence that every one of its parts de- 
fends and is defended by some other 
parts, by means of ramparts, parapets, 
ditches, and outworks, to the end that 
a small number of men withm may 
be able to defend themselves for a con- 
siderable time against the assaults of 
a numerous aimy without 

Fortification may be divided into 
ancient and modern, offensive and de- 
fensive, regular and irregular, natural 
aud artificial 

Fortify— To strengthen any place 
by aitificial or other means, so as to 
tender it strong enough to bid defiance 
to any meditated attack oi msnlt 

Fortress — In fortification, the 
name given to a permanent work or 
fortified city Fiance affords examples 
of some first class fortresses, such as, 
Strasbourg, Metz, and others, including 
Paris, which capitulated to the Prus- 
sians duiiug the war of 1870-71 

Fougass — A small mine fiom 
six to twelve feet under ground, 
chaigcd cithu with powder or loaded 
shells, and sometimes loaded with 
stones instead of being tamped in the 
ordinary way 

Foundry, Gun— A building m 
which metals (bronze or iron) arc 
cast into moulds or shapes for gun 
purposes The subsequent operations 
of boring, rifling, and finishing off the 
gun, are carried out m rooms specially 
adapted for the work to be performed 
in each There is only one Foundr) in 
India, viz , at Cossipore, near Calcutta, 
where bronze ordnance alone are cast 
The Foundry establishment consists of 
a Superintendent, usually an artillery 
officer, a mechanical engineer, with a 
few European mechanics, and a certain 
number of native artificers 
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Fractions — Are known as either 
vulgar or decimal Vulgar fractions 
denote a part or parts of a unit They 
are expressed by two numbers placed 
one Above the other with a lint drawn 
between them ; the lower number is 
called the “denominator,’* and shows 
into how many equal parts the unit is 
divided , the upper is called the “nu- 
merator,” and shows how many of such 
parts are taken to form the fraction 
Decimal fractions differ from Milgar 
fractions m having alwavs the same 
denominator, and following the same 
laws as whole numbers, like which 
they can be treated 111 ever) respect 
They are represented like oidinaiy 
figures, and distinguished by a dot oil 
the left hand side , thus, 456 expressed 
fractionally, represents 4-tenths, plus 
5-hundredths, plus ^-thousandths, 01 
456 thousandths 

Praise — In fortification, a palisade 
inclining to the hoii/on, placed round 
a woik near the berm lor defence 

Framing 1 — In ai tiller) this term 
is applied to the wood- work oi alimbei 
or ammunition wagon on which the 
ammunition boxes sit The frame in 
the latter ease consists of side and 
bottom cross-pieces, which compost tho 
wagon bod) , in the former, of one 
centre and two side flaming pieces 

Franc-tireura— Derived fiom 
two Fiencli words—; Jranc, free , and 
tneur, a shooter 

A bod) of these men were raised by 
France during the Franco-Prussinu wai 
in 1870, for the purpose ot harassing the 
lenr of the Prussian armv, cutting off 
their supplies, and doing them the 
utmost possible injury They were 
formed into regiments but detached, 
guerilla-like, in small bands all over 
the country 

Frapping— In artillery, drawing 
together the several turns of a rope or 


tackle, which have been already strain- 
ed to the utmost The end of the 
rope or tackle may be used for this 
purpose 

Fraser Gan — This gun takes 
its name from Mr Fraser of the Royal 
Gun Factories, Woolwich, and is a 
modification of Sir W Armstrong’s 
original gun, which was built up 
of several short single wrought-irou 
coils shrunk together and a forged 
breech piece In Sir W Armstrong’s 
s) stem, the number of coils which had 
to be shrunk oil entailed time, expense, 
and labor, as each coil, as it was shrunk 
on, necessitated the mass being moved 
from the shrinking pit to the turning 
lathe, and turned down for the next and 
succeeding coils to the smoothness of 
glass 

In Mr Fiaser’s construction, which 
differs fiom the Armstrong principally 
m building up a gun of a few long 
double or triple coils, only two shrink- 
ing? are nceessaiv, and as described 
by Captain Stoncv, R A , m his paper 
“On the Construction of our Heavy 
Guns” (from which the above informa- 
tion has been derived), “where fifty 
tons were moved in the former case, 
only seven aie moved in the latter ” 

Again, Captain Stoney says, in 
remarking also on there being less 
waste ot material — “ From these cir- 
cumstances, combined with the ernplo) - 
ment of a cheaper iron, a ‘Fiaser’ 
gun can be made at two-thirds of the 
cost of a gun of the same nature as 
onginall) manufactured ” 

The reader is referred to Captain 
Stone) ’s interesting paper above 
alluded to, which is published m 
tiie proceedings of the R. A Institu- 
tion, No 11, vol 67 of 1870 
French Rifled Gan — Is a 
bronze muzzle-loading piece, having 6 
grooves, the inclination being one turn 
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in 59 inches, the calibre of the field 
piece is 3 41 inches, the weight of the 
gnn 6 5 cwt, and its charge 1 2 lib 
The projectile is cylmdro-conoidal in 
form, but with a flattened point, and 
it has two sets of projections or but- 
tons of zinc metal, to prevent injury to 
the bore, which fit into the grooves of 
the bore, one set being round the 
shoulder, and the othei round the part 
near the base, which centres the pro- 
jectile The initial velocity of the 
shot is 1 ,056 feet per second 

Friction — Ihc resistance which 
bodies experience when rubbing or 
sliding on each other, or the resistance 
m machines taustd b) the contact ot 
different moving parts II) the aid of 
lubricants, friction may be leduced to 
a certain extent, but can never be 
thorough!) got rid of Frit turn mani- 
fests itself in many difftient wavs 
according to the kind of motion one 
surfate has upon another, and is pro- 
portional to the pressure, that is, cvci)- 
thmg remaining the same, the friction 
increases as the piessuie increases In 
draught, there arc two kinds ot friction 
opposed to the movement of a carriagt 
— That of the arms of the axle- 
tree in the na^es 

2nd — That of the felloes upon the 
ground 

The more the eauses producing these 
two kinds of faction are attenuated, 
the easier will be the movement of the 
carnage With reference to the first 
kind of friction, take two wheels of 
different heights, having axle-tree 
arms of the same diameter, the fric- 
tion will be in the inverse ratio of the 
height, that is to say, wheels of two 
feet m diameter expenenee double 
the friction of wheels four feet m dia- 
meter, equal m all other respects , con- 
sequently the higher the wheels are, 
the less friction will be in their naves 


In two wheels of the same height hav- 
ing axle-tree arms of different dia- 
meters, the friction m the naves is in 
direct ratio of the diameter of the 
arms, that is to say, an arm of four 
inches diameter, will experience double 
the friction of an arm two feet in dia- 
meter Therefore the thinnei the axle- 
tree arms arc, the less will be the fric- 
tion in the naves In two wheels of 
different heights, having axle-tree arms 
of different diameters, the fnction will 
be in in\erse ratio of the quotients of 
the heights of the wheels divided by 
the diameters, for instance, should one 
wheel be 50 inches in height, diameter 
of n\lc-arm 5 me lies, and the other 60 
indies in height and 2 inches in dia- 
meter, the fue turn experienced bv the 
former will be to that of the latter ns 
to or as 3 to 1 Therefore to 
facilitate “ draught,” wheels must be 
made as high, and axle-tiec arms as 
thin, as possible The faction in naves 
depends pimtipally upon two things — 

Ut — The weight bearing upon the 
axle-tree 

2nd — The kind and quality of the 
materials of which the axle-tree and 
interior of the naves are formed 

The second kind of frit turn presents 
two eases, viz , 1st — When tin ground 
upon which the carriage moves is 
horizontal , but sandy, muddv, oi rug- 
ged 2nd — Whcu ground ot the same 
nature as in the former ease makes, 
likewise, an inclined plane 

Friction Plate— A plate of 
iron placed on the trail beam of gun 
carnages, at that point where the wheel 
locks with the carriage The plate is 
placed in that position to prevent injury 
to the trail 

Friction Tubes — Used in 
discharging guns in lieu of priming 
powder They are made of sheet 
copper, 16 oz. to the square foot The 
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tabes are 3 inches long, *&tbs of an inch 
in diameter, and filled with closely 
tamped mealed powder, having a vent 
hole down the centre of the com- 
position At the head of the tube 
and at right angles to it, is fastened 
a small tnbe of 10 oz copper, which 
contains the detonating charge, and 
which communicates with the mam 
portion of the composition by a hole 
bored into the composition tube In 
the small tube is inserted a rubber 
or friction bar of 24 07 copper, 
having an e)e on its outer extre- 
mity, above and below this bar, a 
small pellet of detonating composition 
is placed, and the tube is then firmly 
compressed together with pmceis The 
finished tubes now receive a coating of 
black varnish, and a coating of paint, 
and finally another coating of varnish , 
they are then ducd m a steam bath 
By this means the joints of the tube aie 
lendcred impemous to damp To 
ignite the tube, a lanj aid, with a hook 
attached, is placed in theejeof the 
Inction bar and steadily pulled 

Frog — A horn) wedgc-slmpcd sub- 
stance within the cavity of a horse’s 
hoof r Ihc function of the fiog is to 
share m the pressure on the foot, and by 
its elasticity, to lelic^e or distribute the 
pressure on the hoof The name is also 
given to that part of a soldier’s accou- 
trements which is attached to the waist- 
belt for holding the sword ba\ onet 
Front — As opposed to rear The 
front, with reference to an alignment, 
Is the direction of the supposed enemy 
Used as a general term, the word signi- 
fies the direction m which soldiers face 
when occup) mg the same relati\ e posi- 
tions as when last told off The 
front in artillery is the direction to 
which the horses’ heads turn when the 
battery is limbered op 
Front of Fortification— Com- 


prises all the works constructed on any 
one side of the poljgon which sur- 
rounds the ground to be fortified 
Frontlets — Screens of 3 inch 
plank, bound and faced with sheet iron, 
£ inch thick, and used to protect the 
gunners from musketry fire when lay- 
ing the piece They are fixed over the 
vent fields of siege guns by means of 
iron stamhions attached to their sides, 
and running into loops on the cheeks of 
the carriages The lower part of the 
frontlet is cut out to fit the shape of the 
gun oi howitzer, and a small notch 
made in the centre, as a sight through 
which to la> the gun Those for how- 
itzers require the notch or split to be 
earned up high enough to use the piece 
at high elevations 

Fugleman or Fugrelman— 

A soldiu placed m front of a regiment 
to gl\c the time in the manual, platoon, 
or sword exercise The word is from 
the German Flugcl, and signifies a 
wing , the man haung been originally 
posted in front of the right wing 
Fulcrum — The point of suspen- 
sion m a balance, oi axis of a le\er on 
which the arm of the scales is balanced 
Lexers nre of three kinds, in each of 
which the position of the fulcrum de- 
pends upon the relation of the power 
to the weight See Lever 
Fulminate of Mercury — 
(2 II G O C 4 N a Oj) A salt of mer- 
cury with fulmmic acid It is used in 
the manufacture of percussion caps 
It is of a highly explosive nature, and 
formed from the combination of mer- 
cury and nitnc acid, mixed with 
chlorate of potassa The process 

pursued in the manufacture of Percus- 
sion Caps is as follows 

Take of Mercury 7oz 12drs 

„ Nitric Acid 4 „ 4 „ 

„ Alcohol . 4lbs 8oz 
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Mix these ingredients together m a 
glass retort, exposing them for a 
short time to the action of tho snn, 
then place the neck of the retort into 
a receiv er, being caieful to close secure- 
ly the point of junction with clay, so 
as to prevent anj escape of the vapour 
arising from the chemical action of 
these ingredients This action will 
be seen to commence shortly after, bj 
thick white vapour being thrown off 
through the neck of the letort into tho 
receiver, where it becomes condensed 
As soon as this action of the ingre- 
dients ceases, the retort is removed, and 
at the bottom of it will be found a resi- 
duum, which is fulminate of mercury 
This is taken out of the letort and 
cashed thoroughly with distilled water 
until all trace of at id is removed This 
ls known bv dipping litmus paper into 
the washings, when, it fue from anil- 
ity, tlie paper will not mange color, 
or when the water becomes tasteless 
The fulminating powder is then dued, 
not m the sun, but on sheets of long 
cloth, in a room, spread on trajs of 
wicker or brass woik When dried, it 
is packed away in small parcels , and 
the icason of this is, that from its ex- 
plosive character it would be danger- 
ous to heap it together m anj quantity 
When required for use, it has to be 
mixed with chlorate of potass a and 
uitiraony m the following pioportions 
Chlorate of Potassa, 6 pts bj wgt 

Fulminate, 6 „ ditto 

Antimony, 4 „ ditto 

It is then mixed and sifted m a fine 
orass sieve, having a leather bottom, 
tfith a fine hair brush 
Fulminate of Mercury detonates 

Jither by a blow or at a heat above 
370° Ft It detonates m a moist con- 
dition, and m a dry state explodes 


readily when struck or even when 
harshly rubbed 

Funeral Konora— Only to be 
accorded to officers who, at the time 
of their decease, were on full regimental 
pay, or cmploj ed on the staff, or in the 
exercise of any military command 

Funnel Stake— * A tinman’s iron 
for ( ui \ mg the tui plate 

Furlong — Eighth of a mile, forty 
rods 

Furlough — Leave of absence, 
granted to officers and others entitled 
to the same In India, furlough is 
granted to offiteis on private affairs or 
on sick leave cithei m the country or 
to Europe Officers belonging to tho 
Indian army or on tho staff, can, after 
eight veaia’ a( tual seivice in India, take 
leave loi two years On the completion 
of six years’ further actual service, alter 
icturn fi om Europe, they are eligible for 
a third year’s f ui lough, and for a fourth 
oi filth year after similar intervals of 
six >cars 

An officer drawing staff pay in addi- 
tion to the paj ot his rank, will he 
allowed while on furlough 50 per cent 
of his substantive appointment * 

Officers not m staff employ will re- 
ceive half the Indian pay of their rank, 
and m no case will any officer 
entitled to fiulough reteive less than 
the minimum of £250 per annum 
Short leaves arc given in the country, 
to ofhceis in general, for two months, 
without loss of pay and allowances , 
beyond that period, staff officers receive 
only half staff allowance Warrant 
officers are granted leave to Europe after 
sijc. vears’ service m that lank, and 
after 1 5 years’ service in India They 
are also allowed privilege leave m In- 
dia for two months in the year, similar 
to commissioned officers 


* Since the above order was published, it has been ruled that no absentee shall draw 
snore than £1,000 per annum 

Q 
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Furnace— Id the general accep- 
tation of the term, any vessel or 
ntcnsil for maintaining a strong and 
searching heat, either of coal or wood 
Furnace, Reverberatory— 
Used for roasting or calcining metal 
ores in The principle of such a fm- 
nnee is this, that a flame shall he pro- 
duced, and rcvcrbciatod or uflechd 
down upon tho mineral , this is usnalh 
done by burning a bituminous fuel in 
the grate, and the flame thus produce d is 
reverberated upon the oic bv the puulnr 
form which is given to tho vaulted top 
of this kind of furnae e, and also bv 
the draught cxeitcd b> a tall chimnev 
Furnaces, Shot—Tliose used 
in the Artilleiy Serwcc are for heating 
spherical shot They no of two pat- 
terns, the oi dinar} furnace, and the im- 
proved shot furnace, the foi mere on tinn- 
ing in three rows alongside of each 
other, fifteen 32-Pr , or eighteen 24-Pi , 
or twenty-one 18 Pi shot , the latter, 
thirty -six 68-Pi shot 
Fuailade — A geneial dischaigc 
of flic-aims 

Fusilier — Formtilv, a soldier 
armed with a shoit musket, which lie 
could sling ovci Ins sliouldci 

The Fusilier regiments, of which tlieic 
are eight m the Bnfcish scniee , me not 
distinguished from the infantry of the 
line as they formcity wcic , the title is 
now purclj honorarv, ami they aie 
armed and dressed in cv ci v wav as an 
infantry regiment, with tins exception, 
that the non-comnnssioncd ofluers weai 
chevrons on each arm On parade or 
marching in quick time, upon occasions 
of guard-mounting parade, or leview, 
they march to the Grenadicis’ Mai eh 
Fut chela— Are strong pieces of 
wood, three in number, uniting the 
splinter bar and the axle-tree bed of a 
gun limber 

Fuse, Bickford —Consists of 


a very small tube of strong linen filled 
with gunpowder, and served round 
with taireel twine, and the whole pitch- 
ed over It is procured m coils like 
small rope, and keeps very well It is 
not injured by damp, and will even 
bum, when well made, undci water 
It burns regularly at the rate of 12 feet 
in 5 minutes Mines ire usually filed, or, 
as it is technically tcimed, sprung, hv 
a powdei-hosc or by Bickford’s fuze 
Fuze, Electric— The invention 
of Mr Abel, chemical examiner to tho 
Win Office It is used for mining pur- 
poses, and is on the same principle as 
the electric tube also invented by him 
The electric tube can be fired by means 
of a magneto-electric apparatus or 
“ magnetic exploder ” Electric tubes 
arc used for filing guns at proof, and 
for other experimental filing, also for 
fn ing “ time guns ” Eor further infor- 
mation on these tubes, vide Majendie’s 
Ticatisc on Ammunition, fiom which 
the above information is taken 

Fuze, Freeburn— Is a concus- 
sion f U7C, made of wood, with a com- 
position bore clown the centre, winch is 
l ithei more than half filled with fuze 
composition , three small w edges of gun 
metal arc fitted into the wood round 
the uppet paitof the composition, tho 
huger end of the wedges being to- 
vvaids the composition When the 
shell is hied, the wedges, being support- 
ed by the composition, are not displac- 
ed by the shock of the discharge, but 
on the shell striking the object at a 
considerable range, the composition 
will have been consumed to some dis- 
tance below the wedges, thus leaving 
them unsuppoited, and they will there- 
fore fall into the composition bore, the 
flame at the same time making its way- 
through the empty spaces into the shell* 
Fuzes — As described by M^jor 
Miller, R a , in the Army Equipment, 
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Part II on Aitillery, are an invention 
for igniting the bursting charge of a 
shell at any required moment 

There are many varieties of fuzes, 
but those m the British service may 
be classed under two heads Time and 
Percussion, the former made of wood, 
and known as Boxer’s Time Fuze , the 
latter of metal, aud known as Pettman’s 
Percussion Fuze for land, sea, and 
general service Also the C Field 
Service Peicussion Fuze 
Boxer’s Time Fuzes, which are most 
gonerall) m use in the British artil- 
lei y, are adapted foi all common and 
bhiapnel shells of the larger natures of 
B L rifled ordnance, and for those of 
all M L guns They are designated, ac- 
cording to the length of time they burn, 
as the 5, 9, 10, 15, and 20 seconds fuzes 
The conditions to be fulfilled m 
Time Fuzes aic thus explained bv 
Lieut -Colonel Owen — 

(1) That they should ignite with 
certainty , (2) that they should burn 
regularly , (3) that, when ignited, 
they should not be liable to extinction 
on striking earth, water, or wood 
Percussion Fuzes are used with seg- 
ment shells, and other natures of pro- 
jectiles, fired from B L and MLR 
guns, whenever it may be necessary to 
burst the shell on impact They are 
intended principally for naval service, 
the action of the fuze depending upon 
the striking of the shell against a sub- 
stance which offers a 'very considerable 
resistance, such as the side of a ship 
The essential requirements of a good 
Percussion Fuze are (1) that it shall 
not he ignited by the shock of dis- 
charge , (2) that^Jit shall be ignited 
on the impact of the shell i against 
the object 9 , (3) that it may not be 
liable to explode during transpoit , 
and (4) that for naval service it shall 
not explode on striking water 


We may now briefly notice the mor- 
tar fuzes of the service (Boxy’s), 
which are of two sizes, that for the 13, 
10, and 8-inch being the same, con- 
taining 6 inches of fuze composition, 
and which necessarily projects further 
from the fuze hole of the 8-iuch than 
from the 13- and 10-mch , and a fuze 
containing three inches of fuze com- 
position, same diameter as the dia- 
plnagm and common, made on the 
same principle as the b-inch for the 5J 
and 4^-inch shells The mortar fuzes 
are “ hoi ed into” through the side, and 
are secured at the top by a tin cap 

It has been discovered in high tra- 
jectories, siuh as in Mortar Prac- 
tice, that the pressure of the atmo- 
sphere bung less than when near the 
ground, the fuze docs not burn so 
quickly Fiom cxpeiimcnts made, it 
appears that each diminution of one 
inch of baronicti teal pressure, causes a 
retardation of one second in a six-inch 
or 30 seconds fuze, or each diminution 
of atmosphcnc pressuic to the extent 
of one mercurial inch, increases the 
tunc of binning by one-thirtieth , or in 
other words, the increments in time 
arc proportional to the decrements of 
pressuxe 

O. 

Gabions— Open cylindrical bas- 
kets used for revetting the interior 
slopes of batteries and other field 
works Thcic are three kinds of ga- 
bions,— the wicker, T) lei’s sheet iron, 
and Jones iron band gabions They 
are described as follows in the Manual 
for Field Service — 

“ Gabions , Wv her — Open cylinders, 
of coarse basket-work, 2' 9 " high, 1' 
9" or 2' 9" in diameter , the smallei for 
saps, the latter for batteries , no larger 
size should be made Having set 12 
pickets, each £ to 1 inch m diameter, in 
a circle, begin by inserting the ends of 
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three rods between three consecutive 
pairs of pickets, then weave them in 
and out, round the circle, taking care 
that they pass alternately over and 
under one another, and to carry each m 
turn ontside two , inside one picket 
Each squad of three men requires one 
hill-hook, three gabion knives, one 4 # 
rod, one chopping block , one 3' line, 
and sometimes a hand saw The rods 
for the web should be from £ to £-mch 
in diameter, of the most flexible mate- 
rial to be procured, and stripped of hue 
branches Thice men turn out a 2-fcct 
gabion in two hours , weight from 36 
to 40 lbs ” In India, bamboos are the 
best material for gabions, whole ones 
being used for the upnghts, and split 
ones for wca\ ing round them They 
me very easily and quickly worked up 

“ Gabions , Sheet Lon , J yin's — 
A single sheet ot galvani/id iron, 
about 0 45 inch thick, 75£ inches long, 
33 inches wide, with 4 eyelet holes, 
weight 28 lbs , requires no pickets The 
sheet is rolled into a c\linder for use, 
the ends secured by strong wire ties 
The noise which is made by the gabion 
when carried empty, is a di aw back 
from its general advantages The 
sheets may be used foi roofing and 
other purposes ” 

“ Gabions, Iron Band , Jones' — 
Each gabion is made of 10 bands of 
galvanized sheet iron, woihedover 12 
wood pickets, the ends brought to- 
gether and connected by 2 buttons at 
one end, fitting into 2 slots at the other 
Each band is 77 inches long, 3£ inches 
wide, of No 20 gauge , or about 0 05 
inch thick, weight of ten, 29 lbs 
The buttons and button holes are re- 
quired to stand a weight ot 672 lbs , 
the baud itself will support about 1,500 
lbs , each band has 4 holes to admit of 
combination to form bridges, beds, 
stretchers, and for other incidental ap- 


plications little or no instruction is 
required for making these gabions ” 
Gages, Common — For set 

ting out lines and grooves parallel with 
the margin of the carpenter’s work 
The “ stem ” of the gage is retained in 
the head or stock by means of a small 
wedge, and the cutter is fixed m a hole 
at right angles to the face of the stem 
by another wedge There are several 
forms of gages, such as the marking, 
cutting, router, mortise gage, & c 
Gaining* Twist— Some of the 
rifles and nfled ordnance in the ser- 
\ice are made with giooves which 
have a very slight twist at the breech, 
but the twist is mu eased jregularlv 
until it reaches the muzzle, tins is 
known as the “gaining twist ” At 
the instant of discharge, when the 
ball, from a state of rest is instantly 
given a high velocity, it would seun 
likely to be pushed across the giooves, 
espccialh if they ha\e a great inclina- 
tion To avoid this, the inclination ot 
the grooves is made slight at the 
breech, and increased gradually to- 
waid the muzzle, at which point they 
are sufficiently inclined to give the 
ncccssai v rotatory motion The ad- 
vantage also in the mci easing twist 
is that, as the projectile leaves the seat 
or chamber of the gun with great 
vclocitc, it lelievcs the bicecli a good 
deal fiom the stiam of the discharge 
Galena, or Sulphide of 
Stead — Is the most abundant ore of 
lead known It is found m different 
parts ot Great Britain, and in the con- 
tinent of Europe It has usually a 
metallic lustre, or a leaden gray or 
blackish gray colour, and its structure 
is lamellar The principal varieties of 
this mineral are specular galena and 
blue lead It is used in the labora- 
tory, and forms one of the ingredients 
in the composition of blue lights. 
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Gall — The wound inflicted on 
draught horses from the imperfect 
fitting of the harness Saddle galls 
are the most common. For the pre 'men- 
tion of galls, vide Pad 

Gallery — In fortification, the 
passage formed under ground from the 
end of the shaft m mining and coun- 
termining Great gallcues are those 
used in the attach of fortresses for 
descending from the crowning of the 
cov ered w ay into the ditch In a system 
of countermines, the gallciv, which 
runs parallel with the counterscarp, 
and is the base of the system, is 
known as the magistral gallcrv , that 
which is parallel to it, and beyond 
it, is the envelope gallcrv , those that 
connect these parallel galleries, are 
galleries of communication, and all 
those pushed into the country, bevond 
the envelope gallery, arc listening gal- 
leries For further information, vide 
Aide-Memoire 

Gallop — The quickest pace of a 
horse, which is about eleven miles an 
hour or upwards 

Galloper — A light gun, of small 
calibre Formed) galloper guns were 
attached to infantry regiments The 
employment of these guus has long 
beta abolished 

Galvanic Tube— The follow- 
ing description is given in Major 
Owen’s Lectures on Artillery — “ The 
bttirels of these tubes me of quill , 
the cup, which is of wood, is fixed on 
the huge end of the quill, and has 
two pieces ot copper tubing passing 
thiough it, connected together inside 
the cup by a small platinum or steel 
wire, ovei which the pruning is placed 
When the tube is placed in the vent 
of the gun to be fired, the ends of the 
two wires from the battery arc inserted 
into the copper tubes, one in each , 
upon the circuit of electricity being 


completed, the small wire withm the 
cup becomes red hot, in consequence 
of the resistance which it offeis to the 
passage of the electricity from one 
wire to the other, and thus ignites the 
priming ” These tubes were used for 
the “proof” of ordnance They are 
superseded now by Abel’s electric 
tube 

Galvanism — A branch of elec- 
tricity, named fiom Gab am, an Itali- 
an, in which clcctucal phenomena ure 
exhibited without the aid of fnction, 
and a chemical action takes phuc fiom 
the contact of certain metallic and 
other bodies The subject was subsc- 
qncntlv treated b) Volta, and has 
Hina been denominated lndiseriminnte- 
1> Galvanism or Voltaic electricity 
Galvanism is much used in the Aits 
Galvanized Iron— Is iron en- 
voi ed with a coating of /me, either by 
tlie electro process, or by the applica 
turn ot an amalgam of /me and 
mercury to the suifuco of chcmicallv 
cleaned iron The latter is called 
Mallet’s patent process 

Gardens, Military — Aro 
sanctioned for the employment and 
amusement of troops in cantonments 
m India The produce of these gardens 
is bought by the Commissariat Depart- 
ment and given to the soldiers 

Garlands — Vide Shot Garlands 
Garnish Plate— That part of 
the non work of an artillery carriage 
which covers the upper surface oi the 
brackets 

Garrison — The troops left with 
m a fortified place foi its protection 
Garrison Artillery — Com- 
prises the ordnance placed on the woi ks 
of a fortress, and the men foi working 
the guns within it The ordnance 
used m such a position are for the most 
part heavy artillery, rifled and smooth- 
boied, of different natures and sizes 
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Garrison Carriage — Vide 
Carriage 

Gas — An aeriform fluid, bnt differ- 
ing from the air of the atmosphere 
The gas used for inflating balloons 
with is common coal gas, the specific 
gmvityof which is 0 4, common air 
bung 1 0 When this i* not proem - 
nl>]< , as, for instance, in the field, where 
balloons might be required foi military 
purposes, hydrogen gas should be used, 
■which is procured by passing steam 
through iron cylinders chaigcd with 
lion turnings, and heated to redness in 
some simple kind of furnace By this 
means the steam is decomposed, its 
ox\gen uniting with the lion, while 
the hydrogen is disengaged The 
latter should be passed through a re- 
servoir of caustic lye befoie it enters 
the balloon 

The gas produced by the explosion of 
gunpowder consists of caibonic acid, 
carbonic oxide, nitrogen, the sulphide, 
cyanide, and sulpho-cy amde of potas- 
sium, carbonate of potash, hydrosul- 
ph uric acid, bi-sulphule of <*aibon, and 
aqueous vapour Its temperature is 
estimated at 2192° Fahienheit, and 
its volume at that tempeiature is 
more than 2,000 times that of the 
powder 

Gasket — In artillery, a plaited 
cord used for “ stoppering the tall ” 
It may also be made (on the same prin- 
ciple as the selvagee ) by placing a 
number of rope-yariiB m a straight line 
and marling down 

Gates — In field works, gates called 
“ Barrier Gates ” are used to close the 
entrances They should be made very 
massive, and capable of resisting any 
sudden attack 

Gatherers— The fore-teeth of a 
horse 

Gatling* Battery— Fide Sup- 
plement 


Gauge, Iron Cylinder— Is 

adapted for testing the body, studs, 
and pitch of rifling of muzzle-loading 
projectiles, at one operation. 

Gauge, Bing Standard— 

An instrument for adjusting the u star 
gauge,” which is peiformed as fol- 
lows — The handle is loosened, the 
proper measuring points are screwed m, 
the ring gauge placed on them, and the 
slider pushed out until all the points 
touch the inner circumfei ence The zei o 
of the scale is then made to coincide with 
the mark on the tube, and the handle 
clamped, when the instrument is ready 
for use A lest in the form of a T is 
placed in the mouth of the gun to keep 
the instrument in the axis of the piece 
Commencing at the muzzle, the dia- 
meter of the bore is measured at inter- 
vals of a calibre as far as the trunnions 
From that point to the seat of the 
shot, a diamctei is measured at every 
inch, and for every quaiter of an inch 
for the rest of the bore No variations 
ovei 0 03 of an inch are allowed, and 
that must be in excess * 

Gauge, Trunnion— An in- 
strument used for measuring the dia- 
meter of the trunnions 

Gauges, Cartridge— A gun- 
metal ring of the required size, with a 
handle on which is stamped the nature 
and size They are used for examin- 
ing filled cartridges, to ascertain if they 
aie of the proper dimensions, and are 
made of 13 different sizes 

Gauges, Boeket— Brass rings, 
which are used to ascertain whether the 
case is exteriorly of the pioper dimen- 
sions 

Gauges, Skot or Shell— Are 

used for ascei taming the measurement 
of spherical and elongated projectiles 
The former consist of a ring of iron, 
with a metal handle, for determining the 
I diameter of the shot or shell Only one 
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high gauge for each calibre is issued 
The projectiles should pass in all 
directions through the high gauge, 
but must not pass through the low 
gauge 

Low as well as high gauges are 
issued to fire-masters and inspectois 
of warlike stoies, and store stations 

Gauges, Vent— Ate used for 
asceitaining the inclination of the vent 
of a piece of oidrmnce They consist 
of two pieces of steel wire, greater and 
less than the true diameter of the vent 
by 005 of an ineh Variations m ex- 
cess reaching to 025 of an inch are 
allow ed 

Gauntlet — Armour for the hand 
and aim, made cither of scales or 
mail The expiession to “mn the 
gauntlet’ isduivul from an ancient 
custom m the navy of making a enm- 
mal run between two ranks of sea- 
men, and be lashed by cm h man Vide 
ltun the Gauntlet, or Gantclope 

Gear — The name given to the 
clothing, head, and heel lopes, Ac, of 
horses, tcimcd “ stable gear and to 
the pads and trappings used with bul- 
locks, camels, elephants, and mules, in 
draught or in cnirying loads 

The teim is also used when mac bin 
ery is m motion, m the engagement or* 
disengagement of its parts, such us 
lifting a wheel out of gear and throw- 
ing a wheel into gear Machines 
are engaged or disengaged while m 
motion by various means, such as the 
“ sliding pulley ,” “ fast and loose pul- 

l^s,” &c 

Gear also implies all apparatus for 
the lifting of heavy ordnance, and for 
the tiaveismg and training of guns, 
&c 

General — The highest rank 
giv en to an officer m the army next to 
that of field marshal As defined 
m Brande and Cox’s Dictionary, 


the name designates his command, 
as having the general or highest orders 
to give m battle In the Butistl army 
there are three ranks — the highest, 
General , the second, Lieutenant-gener- 
al , the junior rank, Majoi-general 
The title of Bugadier-general is only a 
temporary one Colonels of regiments 
aio nlvvavs gomral officers 

Generate — Beat of dium for the 
asstmblv of all t lie troops pie para tory 
to a march, battle, or action Fire 
dium, when beaten unexpectedly, is the 
signal for the whole of the troops to 
assemble at the alarm posts 

Genouillere — In a batteiy, that 
paitof the paiapct leaching from the 
platfoim to the sill of the embrasure 
In a haibctto battery, it is the height 
of the ciest of the parapet above the 
plattoim 

Gcntlemen-at-arms — A 

small bod v -guard of about forty men 
m attendance upon the Sovereign on 
state occasions It foimerly consisted 
of men of noble blood, but is now re- 
el mted horn retired officers of the 
ai my 

Geometrical Progression 

— Quantities are said to be in geo- 
mctncal progicssion, when every suc- 
ceeding turn is a certain constant 
multiple or part of the piecedmg term 
Thus «, ar, ar 2 , ar 3 , &c , is a geomet- 
ucal series of which r is the constant 
multipliei, called the “ iatio ” In such 
a sum the nth term = / = «/» — 1 , and 

rn— 1 rl—a 

the sum = a r _\ — 

Ghurrie — An Indian term, a cir- 
cular plate of gun-metal, issued to 
troops in India in the proportion of one 
per regiment, for striking the hours. 
Ghurnes are made up at the Gun 
Fouudry, Cossipore, and are 8 inches 
in diameter, inch thick at the edge, 
and jo inch in the centre, with one 
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side slightly convex Their weight 
vanes from 35 to 40lfes 

Oirnbal — A mechanical contri- 
vance for keeping a suspended body 
vertical, whatever be the derangements 
to which the points of suspension are 
liable It consists of two brass rings 
which move within one another, each 
perpend k ularly to its plane about two 
axis, placed at light angles to cadi 
other 

Gimlet — A fluted tool, wlmh ter- 
minates m a sharp worm or screw, 
beginning as a point, and extending to 
the full diameter of the tool, which is 
drawn by the screw into the wood The 
principal part of the cutting is done 
by the angular corner intermediate 
between the worm and shell, which 
acts much like the auger The gimlet 
is worked until the shell is full of wood, 
when it is unwound and withdrawn to 
empty it 

Gin or Gyn — A machine for lift- 
ing heavj weights, and especially ior 
mounting and dismounting emlnancc 
from their carriages, &c There arc 
two patteins, the 18 feet aud the 10 
feet gyn, made of wood , the latter is 
applicable only to mounting guns on 
travelling or standing carriages, plat- 
forms, wagons, &c , two are required 
with all guns hea\ ler than 56 ew t In 
1860, Captain Fariiur, r a , proposed 
a tubular wrought-uon gjn Twehc 
were ordered to be made and issued to 
different stations to be repoitcd on 
The gjns were 18 ft , and made for the 
heaviest gun then in the sei vice, namel> , 
the 68 I J r of 95»cwt but it appears 
that it will just bear a 7 ton gun 

The report was most favourable, and 
the gj ns have been admitted into the 
service, as well as a similar gj n by the 
same inventor capable of mounting a 
12i ton gun A gyn is composed of 
a prypole, which is the trout of it, 


and two legs, with a windlass fixed 
between them, which is termed the rear 
of the gyn, forming the figure of 
a triangle when set up, hence its 
name, “ triangle gyn ” It is recom- 
mended with regard to the iron gjns, 
that for garrison purposes the legs and 
pr\ poles should be in one piece, with- 
out a joint, hut for siege pui poses and 
batteries of position, the legs aud prv- 
poles should be jointed for the greater 
convenience of transpoit 

There arc two other pattern gyns m 
the service, viz , the Gibraltar gvn, and 
Bell’s g) n The former is of a dif- 
fcicnt shape to the “ tnangle gyu,” and 
is used for mounting and dismounting 
ordnance in casemates and in lowcov- 
ered batteries w here the tnangle gvn, 
from its height, could not be conveni- 
ently pi iced This gyn is not cap- 
able of lifting more than 3 tons 

Bill’s gjn is similar in form to the 
Gibraltar gvn, but the method of lift- 
ing the gnn differs This gjn is not 
strong enough to bear moie than 
tons 

Girders — The longitudinal beams 
in a floor , guders are the chief sup- 
port of a ground floor, their depth is 
often limited by the size of the tim- 
ber, but not alwnis so Girders of 
wTought and cast iron are now exten- 
tensivclv used in the construction of 
bridges to girt railroads, canals, &c , 
and mail} of them arc of considerable 
span 

Girth— -A band or strap made of 
web passing round a horse underneath 
his bellv, and which keeps the saddle 
in its place The term is also used 
with reference to the circumference of 
timber, &c 

Glaoift — In a fortification, the 
parapet of the covered way extended m 
a long slope to meet the natural sur- 
face of the ground, so that every part 
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of it shall be swept by the fire of the 
ramparts 

Glanders — A disease horses are 
subject to Mathew, On the Horse, 
states that it is “ brought on hy stimu- 
lating food, combined with exhaust- 
ing laboui, damp and want of 'venti- 
lation will also produce it The dis- 
ease tamed farcy is glandeis, only 
modified b) the cause that ongmates it 
Glanders is the more vigoious foim of 
the disorder, farc\ is tlic slow tv pc 
fastening upon gcneial debility The 
disease is highly contagious , and 
though a stable mav be perfectly clean, 
\tt this poison may hue been lodged 
that by [be last inhabitants it is not 
only contagious to horses but equally 
dangerous to men Running fiom 
the nose indicates ven of tin the set- 
ting in of the disease, but the follow- 
ing signs appear when ghmdus c\i«d 
a staring coat, bid appetite, and the 
pulse is quickened, and soon aftcrwaids 
a slight discharge fiom one nostiil, 
this is followed by one of the sympa- 
thetic gland 5 *, on the same side as the 
moist nostril, altciing its cbaiactci 
The next change that takes place is 
the disappearance of the tiansparent 
fluid from the nose, which is succeeded 
b\ n full stream of unwholesome pus 
When the third stage is witnessed, the 
disease is rapidly hurrying to its tci- 
minat on The mcmluanc of the no^e 
changes to a dull leaden color, the 
margin of the nostrils buomes drop- 
8i* al, and every breath is dnuvn with 
difhcult) The dtfluxion exhibits dis- 
coloration, scabs, masses of bone, or 
pieces of membiane, mingled with 
patches of blood, next make their ap- 
pearance, and the internal parts arc 
evidently being broken up by the vir- 
ulence of the disorder It is an in- 
curable disease, and the horse should 
be shot at once ” 


In the Indian Military Regulations, 
it is ordered, that at all stations where 
farcy, glanders, or other infectious dis- 
eases have shown themselves, the 
cattle aie to be caiefnlly examined, at 
least twice a month, under the ordeis 
of the Commanding Oflicei, with the 
view of detecting these disoidus, and 
until no indications whatever of their 
continued existence remain m the 
corps m which tlicv have appealed 

Glazing* — A piocess to which 
gunpowder is subjected, it adds some- 
what to its durability and to its den- 
sity, and by lcducing the grams to 
nculj the same si/o, gives uniformity 
ot range, combustion being moic 
cqmlised , powdei also, by being glaz- 
ed, stoics and ti u $ls bcttei The pio- 
cess of gla/iug follows that of dusting 
'Hu bmcis used foi gla/ing contain 
about 400 lbs of powdu, and make 
fiom 32 to 38 revolutions in the 
minute r Ihe time expended in glaz- 
ing depends upon the nature of the 
powdei A little giaplute is placed 
in each band to assist in giving a 
polish to the giain ft is found in 
India that the mac friction of the 
grains against each other will not lm- 
pait a glaze 

Glue — An impure desiccated gela- 
tine, piocured fiom various sources, 
such as the scraps of ox and other thick 
hides, flic debus of tan \aids, the ten- 
dons and intestines of many animals, 
rabbit skins deprived of their fur, 
scraps of pauhmeut, old gloves, and 
main other apparently worse than use- 
less matteis, all contribute their quota 
hi the manufacture of “ glue ** It is 
an invaluable substance m fixing to- 
gether all kinds of wood-work 

Glue, Xaiquld —A useful cement, 
and withstands damp much better [ban 
the common glue It is prepared as 
follows “ Dissolve one ounce of boras 

E 
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m a pint of boiling water with two 
ounces of shellac, and boil in a covered 
vessel until the lac is dissolved ” 
dlttOf Karine — A cement 
That known as Jefftrv’s Patented Ma- 
rine Glue is a compound of india- 
rubber, shellac, and coal-tar naphtha 
It is remarkable for its great strength 
The colour of this glue, ho wev or, un- 
foi Innately prevents its being mnch 
used The intei lor of diaphtagm 
shells is coated with it, so as to 
fill up anv interstucs which there 
may be befcw<tn the diaphragm and 
the socket This glue also prevents 
the shell deteriorating from rust 
Glue, Mouth — Used for uniting 
pnpers and for gluing down paper to 
plan oi drawing boards It is made 
M dissolving pure glue In the aid of 
heat, such as parchment glut or gelat- 
ine, with about one quarter or onc- 
third of its w ci gilt of coarse brown 
sugar, in as small a quantity of boil- 
ing watc r as possible r I his, when per- 
futlj liquid, should be east into thin 
cakes on a flat suifacc lay slightl) 
oiled, and as it cools, cut up into 
p»<*( es of a convenient sue 
Gnomon — The haud of a sun-dial 
It is placed at such an inclination 
w i tli the plate of the dial, that, when 
properly set, the gnomon will be direct- 
ed to the north pole of the heavens, and 
its shadow will fall upon the same lines 
of tho dial at the same hours, whatever 
be the season of tho vear, that is, for 
one particular latitude, but dials must 
be differently constructed for places 
which have different latitudes It is 
shown m astronomy that the elevation 
of the celestial pole is equal to the 
latitude of the place, and, consequent- 
lj , the inclination of the gnomon of a 
sun-dial must be also equal to the lati- 
tude of the place, where the dial is in- 
tended to be set It follows, therefore, 


that a dial constructed for London 
would not be suitable for Edinburgh 
Vide Lardner, 

Goloshes, Leather - Are 

intended to bo worn in magazines 
and buildings containing combustible 
stores The golosh is a large, loose, 
un tanned leather boot, the high sides 
of which extend a considerable distance 
up the calf of the leg They are made 
of sues, suitable to cover magazine 
shoes, and arc used when working 
amongst loose powder 

Golundauze- An Indian term 
for an aitillcrvman The name is de- 
rived from two Persian words —got, a 
ball, and andakhtun , to throw 

Gomer Chamber— A* comeal 
chambei which is joined to the cylinder 
of the bore bv a portion of a spherical 
surface It is so called from the French 
officer who invented it, and has been 
applied, since the vear 1820, to all shell 
guns, howitzers, and mortars inanufac- 
tuied since then 

Good Conduct Badges— 

Maiks of distinction fm good conduct, 
which arc bestowed with each penny a 
dav The badges are worn bv soldiers 
above the elbotv, with the points up 
Good Conduct Pay— A re- 
ward of additional pav to soldiers, for 
good conduct It is gi anted under the fol- 
low mg cm umstanccs — A soldier whoso 
name does not appear in the Regiment- 
al Defaulters’ Book for at least two 
v ears preceding his claim, receiv es— 


After 2 vears 

Id 

per diem 

After 6 

tr 

2 d 

t * 

After 12 

t* 
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After 18 

» 
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>* 

After 23 

it 
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tt 

After 28 


6d 

tt 


Sergeants receive as rewards for dis- 
tinguished or meritorious services an- 
nuities and medals, either while serv- 
ing, or after discharge 
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Gorge— An entrance in the real 
of a fortified work, such as a bastion, 
redan, &c 

Gong*© — A carved chisel Gouges 
are used not only by the carpenter and 
jomei, but a great variety bv the tnrner, 
who employs them for roughing out 
and foiming the vvoik 

Gouges, Firmer— I luted in- 
struments for boiing circular holes by 
the application of a mallet on the head 
of the wooden handle Gouges are ot 
different sizes, from £ inch to three 
inches For turning soft woods, gou- 
ges aie also used, they differ, however, 
horn the carpcutcr’s gouge, in having 
no shoulders, they vaty from | inch 
to two inches vv ule 

Governor of an Bnglne— 
As described in Biker’s Fitments ot 
Muhanistn, is one of the most import- 
ant icgulators of a steam uigiue , U 
consists of a senes of jointed rods, 
which play upon a vertical spindle, 
hav mg at the extreme points of the 
rods two balls It is connei ted with 
the throttle valve of the steam en- 
gine b) a lever, and the pioportion 
and position of the rods aie so adjusted, 
that when the balls descend to their 
lowest position, the throttle valv e opens, 
and when they separate, it becomes 
gradually closed A gtooved wheel, 01 
oftcucr a toothed pinion, is h\cd upon 
the axle of the spindle, which receives 
its motion fiom an) convenient pait 
ot the machinery Suppose then the 
load of the engine to be suddenly 
diminished, or the force ot the steam 
increased, then a momeutarv augmenta- 
tion of speed will take place in the 
piston, and, consequently, an increased 
velocity will be imparted to the w heel 
and bails of the governor, these balls 
will, therefore, ffy further from the 
spindle, the fork will be drawn down, 
the throttle valve partially closed, and } 


I the supply 1 of steam to the evlinder 
I diminished If, on the contrary, Tie 
I load of the engine be increased, or the 
force of the steam diminished, the 
speed of the piston will be momentarily 
slackened, the velocity of the wheel 
diminished, the balls will descend and 
approach the spindle, the fork will be 
raised, and the v alvc bo partially opened 
In this manner the governor has the 
effect of admitting at all times to the 
cylinder just that portion of steam 
that is necessary to give the piston its 
pioper speed, the quantity being always 
proportioned to the load of the engine 
Governor-Gener I of In- 
dia — Fhe chief executive ofticci of 
that dependent v, and who is appointed 
b\ the Crow u tor a period of hve years, 
which however, can be extended The 
Govcrnor-Geneial is subject in all 
mnttcis ot moment to the control of 
the Crown, through the Secietary of 
State foi India He is assisted by an 
Executive Council, composed of five 
members, in - two Civilians, a Law and 
Firuun nil Membei , and a Mihtai v Mem- 
ber Ail acts ot the Government are 
pci lormcd in the name of the Governor- 
Gun ral in Council not that he is 
necessarily bound to the majority of 
the votes of his Council, as he can dis- 
sent iltogethcr fiom their opinion, and 
act accord in gl) it he thinks fit 

Tho above members, with the addi- 
tion of a Civilian from Madras and 
Bomba), and a few non-official meui- 
beis selected fiom the European com- 
mercial c omnium t) ,and with one or two 
native noblemen, constitute the Legisla- 
tive Council But the Gov ernor-Gencral, 
it is believed, has tho power of making 
rules aud regulations, on an emergcnc) , 
of his own independent authority 
Grade— In a military sense, signi- 
fies the different ranks in the Army, both 
commissioned and non-com missioned 
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Gradient— Ah defined m Fran- 
cis’ Dictionary of the Arts and Scien- 
ces, is a term indicative of the propor- 
tionate ascent or descent of the several 
planes upon a railway , thus, an inclined 
plane, 4 miles long, with a total fall of 
36 feet, is described as hav ing a gra- 
dient of 1 in 587, or 9 feet per mile 

Graduate — Anything maikcd in 
degrees of equal parts, as distinguished 
from the division into inches, or other 
cu tain and deteinnnate muisuicmcnts 
lienee, m giaduatmg an lnstiunient, the 
length of the degree is m piopoition to 
the sue of the instiumuit , hut a 
int asurement m inches, &c , has no 
lefticnee to the length oi the scale 
employ ed 

Gram (Cicer Ariet invni ) — A name 
given in oriental commucc to the 
pioduce of two leguminous plants eul- 
tivatcd in India, and chi ell) used foi 
feeding hoiscs, bullocks, kc 

Granulation— Is that opeiation 
in the nianulacture of gunpowder 
which follows the puxess oi piessing 
the cake, w lieu bj it beeomes lcduccd 
to grains of diffucut sues, aeeoiding 
to the sieves used The reduetion of the 
press cake into the fonn of giains is 
effected by means of toothed lolleis 
(three pairs of diffeient dcgices ot 
fineness being used), the cake passing 
between each pun of lolleis, undti 
winch is a saecn covered with a 
ceitain sued mesh wire , in addition 
to these scieons, as in the Waltham 
Abbey granulating machine, theie me 
thiee oblong sieves coveied with diffei- 
ent sized wue, and <\prus cloth, re- 
spectively, fixed undei and parallel to 
each other, running at an incline just 
below the three pans of rollers This 
arrangement permits of the povvdei 
being dusted, as well as granulated, 
by the same machine 

Grape Shot— That at present 


known in the Service, is “Caffin’s 
pattern,” which has been substituted 
for “quilted grape” It consists of 
sand shot, arranged m three tiers, by 
moans of three cast-iron circular plates, 
and a bottom plate of wrought iron , 
the whole is secured firmly together 
by means of a wrought-iron pin, which 
passes through the centre of the plates 
The number of shot in each tier 
vanes fiom three to five, according to 
the nature of gun for which the grape 
shot is intended The advantage of 
grape over quilted shot is, that it stows 
better, is more easily put together, and 
more dm ible, and the effect is con- 
sidtud to he greater It was foimcrly 
much used in the navy, but the issue 
of it to that service seems to havo 
teased in 1860 In the attack and 
defence of works, it would still be 
used from smooth-boic guns, and is 
effective up to 600 yards 

Graphite — Commonly called 
black lead, is described in Abel and 
Bloxom’s lland-Book of Chemistry, as 
anothei civstallme modification of cai- 
bon, vtrj diffuent m appearance and 
physical propti ties to the diamond It 
is found in Cumbuland, Siberia, Cej- 
lon, m Geiinanj and France, and in 
Ninth and South America Graphite 
is a vu v good conductor of electneity , 
like the diamond, it is unalterable by 
heat It may be pre pared ait lfieiallj by 
bringing an excess of chaicoal in con- 
j tact with fused cast iron , a portion of 
the caibon dissolves, and separates 
out again on cooling in large scales 
Grapnel — A small anchor of 
sevcial flukes, used in mooring boats 
or pontoons for militarj budges 

Graaa-Cutters— Natives of In- 
dia attached to the Aitillery and 
Cavalry branches of the Service in 
that country, whose sole duty is to 
collect and bring m grass daily for the 
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horses There is one to each horse 
or one to every two horses, termed 
a jora wallah, who receives the pay of 
two men, but urulei these circumstances 
he has to keep a pony, and bring m 
glass equal to the load of two men 
A grass-cutter’s pay is from eight to 
tc n shillings a month 

Gravimeter — A brass cylindri- 
cal measure, 4 indies in di imetei and 
5 093 indies in height, containing 64 
cubic inches, ot l-27th of a cubic foot 
It is used for approximately dctu min- 
ing the density oi gunpowder by tak- 
ing the weight ot a given quantity, 
which is called the yravimett tc dtnsitt/ 
The weight of the contents of (he 
gray lmeter should he asceitaincd with 
the poyydci loose and shaken , the dif- 
ference gives an indie itioo ot the 
relative lireguluitv and si/eof guun 
Gravity — Is a tcim used to denote 
that force by v\hich eveiy mate i ml 
paiticlc is urged towards the snilicc 
ot the caith as soon as it is kit unstip- 
poitcd The intensity of the foue ot 
grav i. v is constant at the same pi uo, 
and it is a uniform force which accele- 
rates all bodies equally 

Gravity, Centre of — That 
point in bodies through which the re- 
sultants of the giavity ot their pu- 
tieles pass A line ill awn in the ver- 
tic il direction through the ceutie ot 
gravity of a body, is calk el the line of 
dilution of the ten tie ot giavity In a 
spherical shot ot cquul density through- 
out, the centre of gravitv will he m its 
centre of figure, but as it is almost im- 
possible to east solid shot ot peifcct 
sphericity and density, its centie of 
gravity will be formed c ithei above, be- 
low, or to the right oi left of its centre ot 
figure In hollow spheres, such as shells, 
the centre of gravity is an imaginary 
point within the cavity of the shell 
Iu irregular figures, the centre of 


gravity sometimes falls without the 
dimensions of the bodv 
Gravity, Specific— As defin- 
ed m Francis’ Dictionaiv of tho Aits 
and Sciences, is the relative gravity of 
anv bodv or substance, considered with 
rtgaul to some other body which is 
assumed as a stiudard of comparison, 
whu h standard, bv univeisal consent, 
is i ain-vvutt r this kind not bung 
subject to much vanation fiom time, 
place, or othci c ucumstances One cubic 
toot of niin-wutu weighs exactly 1,000 
(avomlupois) English ounces, heme 
the relative mights of other bodies 
is c isilv reten eel to this standard r i ho 
following tabic showing the specific 
giivifv ot the under-mentioned solid 1 ? 
and liquids will be found ustful — 


Waie r 

1000 

Platinum 

21 9 

( jrold 

19 5 

Me i c ury 

13 5 

Lc ad 

11 43 

Silver 

10 5 

Copper 

8 96 

Iron, Cast 

7 2 

lion, Rod 

7 7 

Stec l 

7 8 

Diamond 

i r > 

Hoc k Crv stal 

2 6 

Window, Glass 

2 92 

W ix 

0 964 

Sulphunc Aeid 

1 84 

Oil of T ui pentmc 

0 863 

Spuitoi Wine Qstiong) 

0 81 

Ether 

0 72 

G VSES 


Atmospheric An 

1 000 

Oxygen 

1 106 

Hy diogen 

0 069 

iSitiogen 

0 972 

Carbonic Acid 

1 924 

Carbonic Oxide 

0 967 


Grazing* Fire — When the trajec- 
tory is low and nearly parallel to the 
ground, and when the projectile stakes 
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the object, whether vertical or hori- 
zontal, at a leas angle than 10°, this is 
termed grazing fire 
Grease — The lubricator used for 
the axle arms of gun carnages It 
is composed of tar and tallow (mutton 
fat), onc-thnd of the former to two- 
thirds of the latter This composition 
has since been changed for a mineral 
grease, consisting of the heavier pro- 
ducts obtained in the preparation 
ot paraffin 01 pc ti oleum oils 

In the ^ternary art, the term grease 
is applied to a complaint which horses 
are subject to, the treatment lor which 
is as follows ‘ Cut the hair close, 
apply hucly powdcied dried charcoal, 
and poultice ovci it, give physic and 
diuretics , when pain and discharge 
cease, apply dry bandages , istnnguit 
applications arc sometimes useful , cx- 
ci cist is desirable when the k gs ai e much 
swollen , procuic green lood, if possi- 
ble 5 Vide bnmll’s Vctcrmtiy Tablet 
Greek Fire — A combustible 
composition used in ancient w us, which 
lias the power ot burning undci water 
It is said the Greeks were the hist to 
us< it Its power appeals to have 
been greatly exaggerated It is sup- 
p< sed that the iollowmg uigicdients 
tut ci cd into its composition the gum 
ot the pine and other resins pnlveu/eri, 
with sulphur, naptha, c unplioi, pet- 
roleum, and other bituminous sub- 
stances The Americans used it m the 
bombardment of Charleston, as pre- 
pared by Mr Levi fehoit His so-call- 
ed Greek fire consisted of two kiuds, 
one of which was a dry composition, 
the other liquid The formei w'as 
composed of saltpetre, sulphur, and 
lamp black, diiven into a little iron 
tnbe, about three mehes in length, and 
half an inch m diameter, and open at 
one end The composition was pieiced 
a short distance up itacentie with a fine 


hole, and burnt therj^frae with consid- 
erable violence fronn the open end 
The outside of the l tube was covered 
with pitch with the) object of creating 
a flame A numbfer of these tubes 
were placed msida a shell with the 
bursting charge, wftnch was ignited b 
a fuze in the ordinary wav The ex 
plosion of the burlsting charge opened 
the shell, and ignited the little tubes 
of “ Greek Buc ” which were thus 
scattered about aimong the enemy 
The liquid kimd ot Gieck fire was of 
coal tar naptha,* which was thrown in 
shells, or throng'll a hose, like water 
Grenadep — As explained in 
Captain Mujendic’s Ticatise on Am- 
munition, art/ small shells filled with 
powder, havijng a fuze fixed in them , 
they aie ot 'two sizes, the land ser- 
vice or 3-Vr J and the sea seivice or 
6-Pr hand grenade The former aie 
much use! m the defence of places 
against assault, being thrown among 
storming -jpii ties into crowded ditehes, 
and the lattei against masses of men 
attempting to board, or under any othei 
such emumstanees in which they 
can be made available They are also 
find m vollics from mortars 

Grenadiers — This name was 
originally given to soldieis who thiew 
grenades , but as shown in Bi ancle amt 
Cox’f Dictionary* it was afterwards 
conferred on certain troops of the line, 
distinguished by peculiarities of dress, 
accoutrements, &e The name origin- 
ated with the Biench, and subsequently 
was adopted into all the armies ot 
Europe Generally the tallest and finest 
men were seleeted for the grenadier 
company , until very lately there was 
a grenadier company m each regiment 
in the English army, but there is no 
sdeh company now, and the name of 
grenadiers only exists w the Grenadier 
Guards 
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Grindstone — A circular stone 
supported in a frame- work of wood, 
which is turned by a crank handle 
It is used for sharpening tools 

Gripes —A complaint horses are 
subject to “ On the hoise being 

I l’bsened to be m pain, he should 
l»e trotted about until his, bowels are 
emptied Should this faify he must be 
bled to the extent of tfvo or three 
quarts, and a ball composed of one 
drachm of gnm opium and two of 
powd^ed ginger, made up with bruised 
■ffirai, given to him, and a clvster of oat- 
meal gruel ever) two houis ” — Vide 
Small’s Vcteunarv Tablet 

Groove — A furrow or narrow 
channel ent in a spn il direction on the 
interior of a gun band, such as is ob 
saved lu nfkd oiduuucc and small 
arms — Vidi Rifle 

Grummets — Circular pieces of 
rope attached to shot to keep the shot 
stead v in the bore 'I he> arc mado 
of various sizes Grummet wads 
ore also used when filing at angles of 
dcpiession, or at angles ot elevation 
less than 3° , the grummet is placed 
evei the shot to prevent it from run- 
ning out of the piece The use of 
grummet wads with ufled muzzle-load- 
ing guns has been discontinued for 
land sen ice, except when these guns 
u e £i 'Mg at a depression r lhe term 
grummet is applied to a lope ung 
worked in a particular manner 

Guard — As undeistood in time of 
peace, and in a garrison or cantonment, 
is a body of men daily told off in a 
regiment to protect any particular 
post or spot, or Government property , 
or to quell petty disturbances, and to 
take charge of men placed in confine- 
ment for any fault or cume There are 
a variety of duties attached to a guard, 
which are fully detailed in the Queen’s 
Regulations There are further many 


natures of guards, placed and named 
with reference to the duty they are em- 
ploy cd on -• 

Guards — Comprehend a body of 
troops raised for the protection of the 
Soveieign in England , they are called 
‘household troops’ The potentates 
of all countries have had body- 
guards attached to them fiom the ear- 
liest times In the British Ben ice, the 
Horse mid Liio Guards with the Toot 
Gnm ds foi ni the household troops of the 
Sov eioign Though these troops are 

virtuallv the pioteehng guards of the 
Soveieign, thn are, nevertheless avail- 
able for active service whenever re- 
quired The Life Guards, it will bo 
remembered, distinguished themselves 
gicatly at the battle of Wnteiloo in 
1815 

Guddeelah— Indian name for a 
padded cloth placed on tho back ot a 
draught elephant before the harness is 
put on It is made of kurwah doth 
I stuffed with cotton, the edges being 
bound with leather 

Gudgfee— An Jmlian cloth used 
ni the lining ot native tents 

Gudgeons — The circular parts 
of shafts m axles upon which wheels 
revolve r lhe gudgeons in cast-lion 
axles are si in pi v parts of the extremi- 
ties of the axles turned exactly cn cu- 
lm in a lathe The circular apeituies 
in which the gudgeons turn, me called 
“brasses,” they are made of a com- 
position of copper and tin, and are 
very durable, as well as not readily 
worn bv the friction of the iron axles 
The beams in which the brasses are 
fixed are called “ bearings ” 

Guerillas — Small bands of men 
raised by the Spaniards in the Penin- 
sular campaign, who fought m detached 
bodies against the French, harassing 
them m the mountainous defiles of 
that country This desultory sort of 



GUI 


136 


GUN 


warfare was most damaging to the 
enemy The warfare carried on by 
the French Franc-tireurs m the late 
continental y\ar may be likened to that 
earned on by gucnllas, with this ex- 
ception, that they in ere formed into 
legiments, and fought in regiments, 
but when necessary wcic detuched in 
pailies all o\cr the countiy 

Guides— In Aitillciy carnages 
aie two pieces of wood-woik of a lim- 
bei, the ends of which lcecne the 
tongue of the pole, and iu termed 
foie guides or futchcls Tlicu aie also 
hind-guich s, two stiong pieces of wood 
togethei foimmga folk, for s( curing 
the pci c li to the hind nxlo-ticc of a 
foui-wheel eamage The hind-guidts 
aie mortised into the axle-tree bed and 
bolster 

The name “ Guides” is also gnen to 
a regiment of eaialn and niiantrv 
attached to the Punjab Tuegul u lorio, 
which were laiscd In the late Sn Jlcni) 
Luwiencc, chief!) with the new ot 
their acting as scouts, and obtaining 
cvciy aiuilablc inhumation about the 
counti) tin \ mav be m, and to act 
in expeditions as avant eouiieis to the 
foiee to which they belong, and also 
(the ca\alt) bianch) in caii)iug oideis 
which lequuc dcspitch 

Guidons — The stand ai ds of dia- 
goem legimuits, on which me em- 
hioidcred the deNiees distinctions, and 
mottoes of the Regiment 

Gun — The term gun has been often 
applied indiscriminate!) to ordnance o± 
all natures , the name, kowevei, was 
formeil) confined to that species of 
ordnance especially adapted foi thiow - 
ing solid shot, though guns haye been 
so modified as to cairy shell equally 
well 

The general shape of a gun is that 
of the fiustrum of a cone, the bore 
being a cylinder , the thickest portion 


of the metal is at the breech, from 
which it tapers to the muzzle , and this 
form is necessary, as at the breech the 
gun has to stand the first shock of the 
elastic force of the gunpowder, which 
diminishes in power as it extends 
towards the muzzle 

In the manufacture of our rifleu 
guns, which are built up of a succession 
of coils, the same pi inciple is observ- 
ed as in smooth-bore guns, viz , the 
thukest propoihon of the metal being 
at the hi cedi The boie is also a cylin- 
dei, but modified, and made either of 
steel or non, on which coils of wrought 
non arc sin unk The thickness of metal 
y uies w 1 tli the natine of projectile and 
chat go, thelm gcr the calibie of the gun, 
thegieatei will be the strain exerted on 
thcpiccc The length ot the bore should 
be such as to allow the whole of the 
ch irgc to be consumed 1 he length 
of guns m the Butish scniccyanes 
from twcl\c to twenty calihics, all 
smooth-horeguns being scyenteen cab- 
bies long As regnds preponderance, 
thcic is yet) little gnen to our rifled 
guns, it being found that a gun can be 
moic easil) \yoiked yvithout it 

Guns began to he used in Europo 
carl) in the fouitcenth centui), and 
as slioyyn m the article undei the 
head of “ artilleiy,” wcie vciy rough 
specimens of the nit Within the last 
centui) the manufacture of oidnance 
has improved immensely, east-iron guns, 
during this period, being our chief 
seiyice cannon The manufacture of 
B L and M L guns is of recent date, 
the formei having preceded the latter 
under the able superintendence of Sir 
W Armstrong, the my entor of the coil 
system To him is due in a great mea- 
sure the improved condition of our ar- 
tillery, foi though it has been found 
that the bieech-loadmg system is un- 
suited for guns of heavy calibre, we 
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owe to Sir W Armstrong the use to 
which he has put wrought iron m 
their manufacture His light guns 
have done good service, and remain to 
the piesent day our light artillery, but 
will soon be snpcisedcd, as the Arm- 
strong method of closing the vent 
has been found somewhat complicated, 
and entails a staff of artificers , more- 
over, it has been pro\ cd that no advan- 
tage is gained in using a breech-load- 
ing instead of a mu7/lo-louling held 
gun Within the last few years 
it has been stated, and doubtless with 
much truth, that our heavy biecch- 
loading cannon will not stand the 
charge which it is necessary to give 
them, but now that a new powder 
(pebble) has been introduced, exciting 
half the pressure of It L G , it 
may be the moans of re-mtioduung 
heavy B L guns, for there is no 
doubt as regards heavy guns in battery 
and on board ship, that the brccch-load- 
lng system saves tune, exposure, and 
laboi 

A clever “ Military Correspondent” 
has lately stated that another objec- 
tion to the hea\y breech-loader is the 
back smoke on opening the breech , 
m the open air this docs not appear 
an objection, and on boaul ship be- 
tween decks, this drawback could surely 
be overcome 

Whilst this work has been going 
through the press, mfoimation has been 
received of the successful manufac- 
tuic at Woolwich of a 35 ton M L 
rifled gun, carrying a shot of 700 lbs , 
with a charge of 120 lbs of pebble 
pow del The initial \ clot it} is stated 
to ha\ebeen 1,320 feet pci second, and 
the gun appears to hn\e borne the 
pi oof of 130 lbs most satisfactory 

Gun-Cotton — Is the invention 
of Professor Schonbem It is pre- 
paied by soaking cotton in three parts 


of sulphuric acid (sp gr 1 85), and one 
pait nitric acul (sp gr 145 to 150) 
The excess of acid is ponied off, and 
the cotton thoroughly washed in run- 
ning water When partially dried, 
it is Trashed in a diluted solution of 
carbonate of potass Afterwards it is 
put in a pi ess to free it of the alkaline 
solution, whilo at the sarno time the 
cotton is rendcied nearly dry The 
substance is then washed in a solution 
of pure mtiatc of potass, and afterwaids 
picssed and dncd The explosive foico 
of Sihonbein’s gun-cotton is neaily 
tlncc times gi eater than that of gun- 
powder Borne Tcais back, expeiimcnts 
weic made in England with Schonbcm’s 
cotton, but it was found to explode so 
lnstantaiKOiisl) , that it was i ejected for 
gunnel i pui poses Since then, however, 
Gcncial Von Lcnk, of the Austrian 
Sen ice, has discovered the means of 
gn mg gun-cotton any \ clocity of ex- 
plosion, from 1 foot per second to 1 foot 
m ToV () th of a second It appears that 
by opening out the cotton, and allowing 
it to occupy a huger space in the bore, 
it can be made to act oven more slowly 
than gunpowder 

Another mode of treating gun-cotton 
has been applied by Mr Abel, the 
scientific chemical exmmnei at the War 
Office, w bo has been able to use gun- 
cotton in a granulai form, from having 
fiist rendcied it into a state of pulp, 
and afterwards foimed it into gram 
smiilai to corned gunpowder The 
expenments have shown impro\ed 
results compaied with formei speci- 
mens of gun-cotton, hut it has not 
asiotbcen perfected, so as to lender 
it safe for use in artilleiy For mining 
and sporting pui poses it may be con- 
sidered a success 

From a late letter by the Pioneer's 
Militaiy Correspondent, it appears 
that a committee, of which Colonel 
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Gallwey, b e , was President, has had 
the subject of gun-cotton under its con- 
sideration for some time, and has re- 
ported most satisfactorily on it, whidi 
has led to its being dcfinitrvelj adopted 
tor many dcstiuctnc and other pur- 
poses, including torpedoes The report 
of the committee was to the follow mg 
c/Tcct — For the demolition of revet- 
ments and the formation of breaches 
by milieu, gun-cotton is considered su- 
perior to gunpowder m the piopoition 
of 5 to 2 For the demolition of 
single stockades, gun-cotton at the rate 
of 7ffis per lmeai foot of the stock- 
ade is effective, even where the timbcis 
arc from 12 to 14 inches square In 
the demolition of double stockades, 
w ith 3 feet 6 inches between the rows, 
251^8 of cotton per foot is required , 
m atrial with gunpowder, 200lbs failed 
to make a practicable bre acli 

For the hasty demolition of bomb- 
pioof buildings, gnn-cotton is pro- 
nounced to be most valuable It is equi- 
valent to ncaily six times its weight of 
gunpowder Fm eartli mines and coun- 
termined works, gun-cotton is not re- 
commended It does not exert in eaith 
such an upheaving povvei as gunpow der, 
aud the gases generated aic mjuiious to 
the men working m the galleries For 
these operations, theicfore, powder will 
be retained For the removal and dcs- 
tiuction of wrecks, rocks, and other ob- 
stacles to navigation, gun-cotton is 
very valuable , and for torpedo pui poses, 
the committee follow the recommenda- 
tion of the u Floating Obstruction 
Committee/’ which in 1868 pronounced 
m favour of gun-cotton, as the result 
of some extended trials Independent 
of its increased power, gun-cotton, 
when applied in the form suggested by 
Professor Abel, viz , compressed, and 
fired by a detonating fuze, has many 
advantages over gunpowder, among 


which its perfect safety stands prom - 
nent Gun-cotton of this constiuctio, 
cannot be exploded , unless confined in 
a strong case, or unless purposely fired 
bj detonation If a light is merely 
set to a mass of it, it w ill burn gra- 
dually and harmlessly away, with- 
out any explosive effect whatever 
And it may be made uninflammable 
bv the snnplo process of storing it 
damp It can be icadily restored to 
a condition for use Gun-cotton is 
also cheaper than gunpowder, because, 
although pci pound dearer, one pound 
of it goes as far as from foui to six of 
gunpowder, it is also much lighter, 
and being weight foi weight the same 
bulk, so much cssici to cany 

Gun Tackles — Two single 
blocks, one fixed, and the other 
movable, form a “ gun tackle ” 

Gun IlZetal — ■ Vide Bronze 
Gunner— -The name given to an 
artillcijman, obviously derived from 
the vvoid “gun ” one who is practically 
acquainted with the use of guns The 
duties of a gunuei a\e very \ ailed, and 
lequne long and caicfnl training, with 
considerable experience Not only h is 
lie to be instructed in drill, and m the 
service of the diffeicnt natures of ord- 
nance, heavy and light, of which rifled 
ordnance now foim a pait, but he has 
to acquaint himself with the ammuni- 
tion, the mode of using it, tho care to 
be bestowed on it, and the several 
subjects which the laboratory alone 
can teach him, and which affoid 
ample scope for industry Gunners 
should be strong, active men, not 
too tall This remark has leference 
especially to horse artillerymen The 
rank of a gunner corresponds with that 
of private in the line 

Gunnery — The science of artil- 
lery theoretically and practically con- 
sidered, Theoretical gunnery involves 
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Jfe determination of all problems hav- 
ing reference to the resistance of the 
air to projectiles. Practical gunnery 
implies the actual working, laying, and 
firing of guns, and the carrying out of 
what thcoiy teaches 

It is only within the last few } ears 
that the theory of gunnery has attain- 
ed its present state of perfection, en- 
abling the artillerist, with the aid ot 
the chronogiaphs now in use, and fiom 
the results obtained f 1 om these bcauti- 
lul instruments, to determine the most 
intricate questions on the flight ot 
projectiles, either at the muzzle of the 
gun, which is termed the initial velo- 
city, or the \elocities at several points 
of the path of the same projectile 
The only instruments now in use 
which measure more than one internal 
of time of a shot’s flight arc those 
invented by Professor Bashiorth and 
Captain Schultz , all others meabiue 
only the initial velocity 

In our admiration of the perfection 
to which the theory of gunnery has 
now attained, we should bear in mind 
the fact that to Robins aud llutton we 
owe oui earliest lessons in this science, 
and to Hutton the under-mentioned 
practical rules, which later experiments 
have tended to confirm — 

Practical Rules 

1 “ The velocities generated by the 
action of different charges of powder 
in the same gun are nearly as the square 
roots of these charges 

2 “ The velocities generated by the 
same charge of powder upon balls of 
different densities will be inversely as 
the square roots of the weights 

3 “ The velocities generated by 
different charges of powder upon balls 
of different densities will be nearly in 
the ratio of the square roots of the 


charges, divided by the square roots of 
the weights of the balls 

4 “The velocity of the hall in- 
creases with the charge to a certain 
point, which is peculiar to each gun, 
where it is greatest , and by further 
increasing the charge, the velocity 
gradually diminishes till the bore is 
quite full of powder 

5 “The velocity continually in- 
creases as the gun is longer, though 
the increase of velocity is very small 
m respect of the increase in length, 
the velocities being in a ratio some- 
what less than that of the square roots 
of the length of the bore, but some- 
what greatei than that of the cube 
loots ot the length, and indeed nearly 
m the middle of the ratio between the 
two 

6 ‘ The range increases m a much 
less latio than the velocity, and is neai ly 
as the square loot ot the velocity, the 
gnu and ele\ation being the same , 
little is gaiucd in the range by a great 
increase in the length ot the gun, the 
chaige being the same, for the range 
is nearly as the fifth root of the length 
of the boie, an increase so small as to 
amount to only about one-seventh part 
more range for a double length of gun 

7 “ The time of the ball’s flight is 
nearly as the range, the gun and eleva- 
tion being the same 

8 “A great difference m the velo- 
city arises from a small degree of 
windage ” 

It will be interesting to artillerists 
who may not be acquainted with the 
opinion of the Committee of Refer- 
ence on the merits of Bashforth’s instru- 
ment, to know the answers to the parti- 
cular questions referred to them, as 
contained m the following extracts 
from their report — 

1 “ Whether it is now to be consi- 

dered as proved that the resistance of 
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the air varies practically as the cube of 
the velocity of the shot for all the 
velocities in use m gunnery, ranging 
from 300 to 1,900 feet per second, or 
for what range of velocities , and if 
not true, whether it is nearer the truth 
than any equally simple law before 
propounded ? 

Ans — “ The law can only be regard- 
ed as approximately true for a limited 
range of velocities The resistance 
varies most nearly as the cube of the 
velocity for velocities of about 1,200 
feet per second , for velocities much 
higher or much lower than this, the co- 
efficient of resistance vanes consider- 
ably with the velocity 

“ For velocities within a limited 
range, the law may be regaidedas giv- 
ing sufficiently approximate results, 
provided the co-efficicnt of resistance 
corresponding to the mean velocity 
be employed 

“ This law is attended with the im- 
portant practical ad\antage that the 
calculations requited by it are simple, 
and the results to which it leads may 
be readily embodied in tables 

2 “ Whether this law of resistance 

is to be regarded as a new one, the dis- 
covery of which is due to Mr Bash- 
forth ? 

Ans — u The law was stated by Pro- 
fessor Htlie m his work published in 
1865, and it appears to have been in use 
for some years before that time in the 
School of Artillery of Metz , but Pro- 
fessor Baskforth, without being avvaie 
of this, independently deduced the 
same law from his own experiments, so 
far at least as the law can be considered 
true, — viz , for a limited range of the 
velocity 

“ Professor Bashforth by his valuable 
experimental determination of the co- 
efficient of resistance corresponding 
to different velocities, has furnished 


the data which are absolutely necessar 
in order to make the law applicable 
in practice 

3 “ Whether the instrument devised 
and perfected by Mr Bashforth foi 
recording successive small intervals of 
time, is susceptible of general employ 
ment at schools of instruction in gun 
nery ? 

Ans — “Mr Bashforth’s instrument 
is simple in principle, easy to work 
with, and not readily liable to get oui 
of order, and we think it well adapted 
for geneial employment at schools oi 
instruction m gunnery 

4 “ Whether any means of solving 
the same problem with equal precision 
existed befoie 

Ans — “ We do not think that any 
means existed befoie of recoiding a 
number of successive small intervals 
of time with the degree of precision 
and trustworthiness attained by Pro- 
fessor Bashfoith’s instrument ” 

Gunny — A coarse Indian cloth 
manufactured largely m Bengal It 
is of two kinds for artillery purposes, 
single and double , the former is used 
for charcoal bags, for package of gun- 
powder barrels, and as package genei- 
ally , the latter for slings for carrying 
shot and shell, and small-arm ammuni- 
tion boxes, also for covering ammuni- 
tion boxes, making sand-bags, &c The 
saleetahs and pm-bags for tents are 
also made of gunny The material 
from which this aiticle is manufac- 
tured is the fibre of two plants of the 
genus Corchorus , 1 e , Corchorus oli- 
tarius, and Corchorus capsularis , both, 
but particularly the first-named plant, 
are extensively cultivated throughout 
Lower Bengal It is universally used 
for bags of all sorts, and there is a 
very large exportation of this cloth to 
America, the Coromandel and Malabar 
Coasts, and Singapore 
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{ Gunpowder — The motivo or 
ropellmg force of projectiles from 
ordnance, which, on being inflamed, 
generates an elastic force capable of 
throwing shot and shell to enormous 
distances Gunpowder appears to have 
been known from a very eaily date , 
and first, m all probability, to the Chi- 
nese, as far back as two thousand 
years , and it is not umeasonable 
to suppose so, for both in China and 
India saltpetre abounds, the value of 
which in connection with charcoal, if 
not as a propelling power, was taken 
advantage of to form the mysterious 
fires spoken of m their works Fne- 
works seem to have been largely and 
eommonfy used, and also rockets , but, 
lor artillery purposes, the -value of 
gunpowder seems not to have been real- 
ized lu either of these counti its till a 
very late date in India, not until 
about the reign of Akbar, when the 
art of gun-making was received from 
Europe In Europe, gunpowder was 
unknown till about the year 1320, and 
the discovery is attributed to a 
German monk named Sthwai tz, though 
there is reason to believe that our coun- 
tryman, Roger Bacon, knew of it a cen- 
tury earlier , however, little advantage 
appears to have been taken of it till the 
15th century, when great strides m 
gunnery were made, especially m France 
Gunpowder is formed from the in- 
timate mixture of three ingredients, 
saltpetre or nitre, charcoal, and sul- 
phur, m the proportion, as made in 
the present day in English factories, 
of 76, 15, 10 Saltpetre, before being 
mixed with the other ingredients, 
should be perfectly refined and free 
from all impurities, especially deli- 
quescent salts, such as chloride of 
sodium Charcoal should be made as it 
is wanted, and used soon after, from its 
liability to imbibe moisture if kept any 


time m stole , but except foi this rea- 
son, there appears to be nothing against 
its being used for gunpowder purposes 
at any time, as long as the analysis 
shows it to possess tho properties of a 
good charcoal, when all that is necessary 
in weighing out the charges is to mako 
an allowance foi the moisture, by add- 
ing an equivalent in chaicoal Good 
charcoal should bmn without having 
any residue , it should be light, sonorous, 
and easily puhensed, and when broken 
should have a velvet-like appearance, 
fuithei, it should be soft and friable, — 
so soft as not to scratch polished coppei , 
and ought not to exhibit any alkali when 
treated with pure distilled water The 
sulphm should be as pure as possible, 
and, to obtain it so, should be fused or 
tieatcd by distillation The thiee m- 
giedicnts having been brought together, 
aic fiist mixed in a mixing machine, 
then tianstened to the incorporating 
house, wheic they undeigo, from the 
pceuliai motion of the machinery, a 
grinding, twisting, and a mixing action, 
until formed into what is termed 
(i null cake ,” from thence tho powder, 
in this state, is taken to the “ breaking 
down house,” m order that the cake 
may be broken into a convenient size, 
before being taken to the press house, 
where it is subjected to hydraulic pres- 
sure , — viz , about 70 tons to the square 
foot for R L G , L G , and F G , 
and 50 tons for R F G — it is then 
transferred to the granulating house, to 
be there iormed into the several sized 
grains required, either for gun, musket, 
or rifle powder , it is also dusted in this 
house After this process, the powder 
has to be taken to the dusting and glaz- 
ing house, to free it still further from 
the small particles of dust remaining 
amongst the grains , this being 
completed, it is glazed, then dried, 
and lastly dusted again, before being 
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examined, proved, and barrelled-up 
This then is the whole process in the 
manufacture of gunpowder, which is 
more closely given m detail under the 
several heads of manufacture 

The great object to attain m making 
gunpowder is to produce equal results 
from equal quantities of the manufac- 
ture, but this, for various causes, cannot 
be relied on , hence the unequal practice 
observed with the same charges and 
from the same piece The density of 
R L G powder should not be less 
than 1 68, and not more than 1 75, 
and R F G 1 55 to 1 65 The part 
that each of the ingredients perfoims 
in the inflammation of gunpowder is 
thus explained in Abel and Bloxam’s 
Hand-book of Chemistry “ The ac- 
tion of this substance as a propelling 
agent is dependent upon the rapid oxida- 
tion of the charcoal by the nitre, and the 
consequent sudden evolution of a laige 
volume of heated gas In a mixture 
ot nitre and charcoal alone, the oxida- 
tion (deflagration) proceeds with com- 
parative tardiness , the addition of sul- 
phur greatly augments the combusti- 
bility of the mixture (in consequence 
of the lower temperature at which it 
ignites) the sulphur by its presence 
also renders available for the oxida- 
tion of the carbon an extra amount of 
oxygen, — namely, that which is united 
w ith the potassium, the latter being at 
once converted into sulphide upon ig- 
nition of the powder The tempera- 
tuie at which gunpowder ignites is 
about 600° For the explosive effects of 
gunpowder, the reader is referred to 
Colonel Boxei’s Treatise on Artillery 

To scpaiate the thiee ingredients 
of which gunpowder is formed, the 
following method should be pur- 
sued — 

First, for Moisture 

Weigh accurately in a watch glass ] 


50 grains of gunpowder, and place the 
same m the water-oven, which should 
not exceed 150° m temperature, until 
perfectly dry (say about an hour) 
Then remove it, and place it in the 
scales , the difference of weight m its 
cold and hot state will be the moisture 
required Deduct 01 of a grain for 
the difference of temperature of the 
glass between its cold state, and the 
degree of heat m it when it again 
reaches the scales, which between the 
o\ en and the scales will, to a certain 
extent, be lower than that of the gun- 
powdei Multiply hy 2 for the per- 
centage to make up 100 grains 
Second, to extiaet the Saltpetre 
Weigh as before 50 giains of gun- 
powdei, and place the same in a glass 
beaker, mixing it with hot water, 
which place on the water-oven for 
about an hour Decant the same in 
a known filter placed m a glass funnel, 
and frequently wash the filter with 
the wash bottle, so that no trace of 
saltpetre be left in it Take the 
filtrate, which now contains a solution 
of saltpetre, and evaporate it over the 
oven When evaporated, weigh the 
result, which, multiplied by 2, should 
give nearly the original quantity of 
saltpetre with which the gunpowdei 
was made 

Third, to ascertain the weight of Sulphur 
and Charcoal together 
Weigh, after the saltpetre has been 
extracted, the sulphur and charcoal left 
in the filter This is effected by placing 
the filter with its contents on the oven 
to dry, and afterwards enclosing it m a 
glass tube corked down, the weight of 
the tube, cork, and empty filter in their 
cold state having been previously as- 
certained Deduct then the weight of 
the tube, cork, and empty filter from 
the weight of the tube, cork, and filter 
with its contents, and the difference 
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will be the weight of the charcoal and 
sulphur 

Fourth , to extract the sulphur 
Take 20 grains of gunpowder, 20 
grams of pure saltpetre, 20 grams of 
carbonate of soda, and 80 grains of 
chloride of sodium (common salt) 
Mix these all together in a crucible, 
and place the same on a charcoal hie, 
until the mass becomes perfectly white , 
then lemove it, and put it with the 
crucible into a beaker of cold water 
Place the beaker on the water oven un- 
til the mass dissolves, then filtei The 
filtrate is now heated, and acidulated 
by hydrochloric acid until all efferves- 
cence subsides Then poui in a few 
jjrops of chloride of banum, from 
tune to tune, which will cause the 
sulphur in the solution to be pi capi- 
tated The solution in the bcakei is 
now passed through a filter, uid the 
contents of the hltci (which is now 
bulphui alone) dued and weighed, and 
deducted fiorn the sum of the chaieoal 
aud sulphur pieviously thus computed 
leaves the charcoal lequncd A more 
efficacious mode of exti acting the bul- 
phur is with bi-sulplude of carbon 
The sum of the thiee ingiedicnts, 
with the moistuie, should make up 
99 86 of 100 grams, the slight dif- 
ference being supposed to ha\c escaped 
during the piocess of sepai ation, in the 
form of nitric and sulphuric acid gases 
Gutta Percha — As explained in 
Balfour’s Cyclopaedia of India, is the 
concrete juice of a foiest tree, a native 
of the shores of the Straits of Malacca, 
Borneo, and the neighbouimg countries 
The tree is from sixty to seventy feet 
high, and three or four feet m diameter 
Boiling appears necessary when the 
juice is collected m large quantities, 
but when a small quantity is allowed 
to exude from a freshly-wounded tree, 
and is collected and moulded by the 


hand, it consolidates perfectly in a fCw 
minutes, aud has all the appearance of 
the picpared article Gutta percha, 
when quite pure, is grayish white, but 
it is generally brought to market of a 
reddish brown hue The great pecu- 
liarity which makes gutta percha con- 
venient and valuable for a variety of 
purposes is, that when pluuged into 
boiling water, it becomes so soft and 
plastic as to be easily moulded into 
any desired form, and this foim it per- 
manently retains on cooling It is used 
m the artillery service to take impres- 
sions of the bore of a piece of oidnance 
whuh exhibits flaws or cracks after 
hung 

Guy Ropes — Are used as steady- 
ing lopes to the heads of spars, sheers, 
duncks, gyns, &c 

Gymnastics — The art or me- 
thod of excicismg the body to make 
it active, supple, and capable of 
beanng much fatigue It comprises 
athletic exeiciscs, fencing, broadsword 
and bayonet exercise, and now forms 
putt of the instruction given in setting 
up the British soldier 

Gyration, Centre of — Is 
that point of a system of bodies round 
an axis, m which, if all the matter of 
the system wcie collected, the same 
moving force would produce the same 
angular velocity in the system 

H. 

Hackery — An Indian cart, used 
geneially in the Bengal Presidency 
for the carnage of country produce, 
and in the ti an sport of Government 
stores 

Hair-cloths— Made of horse hair, 
15 feet by 12 feet in size They are 
placed upon the floors and tables of 
magazines, oi buildings in which 

powder is stored or handled, to pre- 

♦ 
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vent accidents from grit They arc 
also laid down on a jetty to roll 
powder barrels on, or to cover powdei 
bon els in transit, for winch purpose 
they are better suited than for any 
other 

Halberd or Halbert— A wea- 
pon formerly used by the serjeants of 
Infantry and Aitillery, and so late as i 
the beginning of this century, it was in 
use in the army Its shape is that of a 
spear, with a shaft about 5 feet long, the 
head of which was mounted with a steel 
point Besides this it had a cross piece 
of iron attached to it, which enabled the 
halberdier to cut as well as thiust It 
is said to have been onginally used b} 
the Danes 

Another use the halbcit was put to, 
— viz , when soldiers were flogged 
Sc\eral were heaped together, and the 
soldier was lashed to them, hence the 
sajing, “I’ll send you to the hal- 
berts ” 

Hale’s Rockets— Vule Rock- 
ets, Hale’s 

Half Battery — In artillcn, a 
portion of a Field Battery, consisting 
of thiee guns, with their wagons 
Half-wrought Materials 
— In aitillery, consist of the seveial 
parts of gun carriages m the rough, 
or partly shaped to the form lequncd 
Supplies of these materials are kept 
in every arsenal, and are issued to 
batteries on indent Each battery m 
the field is allowed the following half- 
wroughts — 

Beam 1 

Cheeks 2 

Perch Wagon 1 

Splinter Bar 2 

Shafts, spaio 2, complete 

Felloes 12 

Spokes 24 

But as a spare carriage is allowed, 
there is no necessity to carry such pon- 


derous articles as beams, &c , the officer 
commanding a troop or battery will, 
therefore, use his discretion, according 
to the nature of the service on which he 
maj be going, as to what half-wrought 
materials he will carry, any m excess of 
the number allowed being provided at 
his own expense On leaving a station 
whcic there may be an arsenal, he can, 
if he thinks fit, return mto store such 
half-wroughts as he may not wish to 
can} on the march, leceiving from the 
ordnance officer a receipt, which will 
be his voucher for obtaining otheis 
free of charge at the next arsenal 

As the new Indian field carriage is 
made of iron, the supply t of half- 
wroughts will be reduced 

Halt — A term well known to sol- 
dieis It is the word of command 
given to a body of men on the drill 
ground, or to a regiment or an army on 
the march, to discontinue their forward 
progi css 

In the march of a body of soldiers, 
halts aie vciy neecssarj for the comfort 
of the men, md to enable them to rest 
themselves On the usual daily march 
of a legimcnt in India, it halts half 
w ay, and coffee is served out to the 
men 

Hames — Two pieces of iron en- 
circling a horse’s collar, connected at 
the bottom b} an non loop, and at the 
top by a strap and buckle Attached 
to the hames are iron lugs to which 
the traces are linked 

Hammer — This useful tool is too 
well known to need description The 
forms of hammers are varied, and their 
weights estimated from tons to a frac- 
tion of an ounce 

Hammer, Claw— -Is used by the 
carpenter not only for driving home 
nails in light work, but for extract- 
ing them when lequired, which latter 
operation is performed by the claw of 
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the hammer The claw is nothing 
more than the tail of the hammer 
split up a certain distance, so as to form 
two prongs, between which the nail is 
seized 

Hammer, Cooper’s — For 

heading and unheadmg powder or 
ammunition barrels, and pei forming 
such coopering operations m a maga- 
zine or wherever powder is being 
handled, as may be required Only 
copper or wooden cioss-licad mallets 
should be used for such purposes 

Iu heading or unheading powder 
barrels, the poisons employed are not 
allowed to use the baie adze against the 
copper hgops, but are invariably to 
apply a dr is ei 

Hammer, for Proving 
Shells — Is somewhat similar to that 
employed bi tin-men It is made use 
of in proving the soundness of spheri- 
cal shells 

Hammer, Hivetting— - Is pro- 
perly a small smith’s hiuimcr, but it 
is also used in carpentry 

Hammer, Sledge — Used by 
the blacksmith when the object to he 
forged is not -very large The weight 
of a sledge-haiumei is from ten to 
fourteen pounds, although sometimes 
more The sledge-hammer is wielded 
by the fii email’s assistant, who is tcini- 
ed the hammer-man 

Hammer, Steam — As des 
cribed m Weale’s Dictionary, “ is em- 
ployed instead of the old helves or 
lift-hammers, and is woihed by a con- 
nected high-prcssuie steam engine, 
which raises the hammer to any re- 
quired height within its vertical range 
of motion, and in which it is guided 
by two planed guides On the escape 
of the steam, when the valve of the 
cylinder is opened, the hammer falls on 
the work that lies on the anvil with the 
full force duo to gravity, with scarce- 


ly any loss from friction. The infant 
the hammer has given its blow, the 
steam is again let in under the piston, 
and the same action is repeated with 
ease and rapidity ” This hammer is 
the in\ention of Mr Nasmyth 
Hammer, Tilt — Used m 
forging implements and tools, such 
as sho\ els, spades, mattocks, and 
clcaveis 

Hammer, Wrench, with 

turn-screw— Used to tighten and 
loosen nuts and holts, and can, fiom 
its consti action, be adjusted to any 
leqnned si/t 

Hand — A measure of four inches, 
by which the height of a horse is com- 
puted 

Hand-Axe — One of the imple- 
ments used hi the pioneers of a icgi- 
ment 

Hand-Cuff or Manacle— A 

fetta to secure the hands togcthei 
Hand cuffs aie made of iron, ring 
shaped, with a lock attached, and just 
1 u ge enough to keep on the wrists with- 
out hurting them 

Hand Hubbing — The mani- 
pulation which hoisos’ legs undeigo on 
the match, chicfli at feeding time, and 
which should not meiely he confined 
to that period, but continued foi 20 
minutes, three times a day 

Hand-Saw— A carpentci’s tool 
for cutting asunder wood which would 
be too thick to he cut by an adze, or 
which requites aeemacy m cutting 

Hand-Spikes— Aie levers of 
the first older Those used in the ser- 
■wee of artilleiy aie of eight kinds — 
siege, field, tia\ersmg, iron, bevelled, 
handerow, truck, and roller Hand- 
spikes are used m raising or turning 
heavy stores, slinging ammunition box- 
es, tn versing guns and moi tars, and 
for all purposes where leverage is re- 
quued to be used m artillery material 

i 
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Handles, Elevating — The 

projections oa the top of the elevating 
screw of a gun, also termed “ horns ” 
Sandies, timbering — The 

iron handles on each side of the trail 
of a gun carnage to assist in limber- 
ing np the gun to the limber 

Sang JFire— Is now an almost 
obsolete term, on account of the improv- 
ed method of dischniging small-arms 
and ordnance The term is applied when 
apiece is slow m disc barging itself, from 
the flame being checked in its passage 
to the charge, from the vent being foul- 
ed, or the charge being damp But the 
former can scared) be the case in these 
days 

Harness — The furniture of 
draught horses The origin of har- 
ness can be traced hack to a very re- 
mote date , for we observe in ancient 
pictures, and m the description of 
ancient ceremonies and games, such 
as the Olympic games, that horses 
were attached to carnages with har- 
ness, of what kind and description no 
writings tell us, varying, undoubted- 
ly, aecordiug to the ideas of the 
several nations which used it The 
piesent mode of harnessing horses to 
gun carnages is only of a late date 
The usual maunei was to place one 
horse before the other, similar to the 
custom still observed in the countiv 
carts m our own land, the driver dis- 
mounted, and walking alongside his 
horses This, however, was found to 
be awkward when quick movement 
was required, and moreover, on the 
march with a long lme of carnages, 
took up a great deal of bpace The 
idea then came to harness them two 
and two abreast, and ultimately to 
mount the horses instead of driving 
them on foot This now is the custom 
in all artilleries In the English aitil- 
lery shafts are used, aud to each gun 


carriage the number of horses is re- 
gulated according to the weight they 
have to pull, a team of 4 horses being 
able each to draw 6 cwt,, or 24 ewt y 
a team of 6 horses, 5 cwt each, or 30 
cwt, and thus decreasing rapidly m 
their power of draught, so that when 
each horse can only draw 4 cwt , no 
advantage is gained in employing a 
greater number of horses than 12 for 
the heav lest load in the service The 
harness for the off-wheel or shaft 
horse is somewhat different to that for 
the leading horses, loops or lugs hav- 
ing to be attached to the chaise saddle 
foi the suppoifc ot the shafts 

Harness for the Indian artillery is 
m ulc up in the country, and the Indian 
Government has established a tannery 
at Cawnpore, m Bongal, for the manu- 
facture of leather and harness for that 
Piesulcncy Harness is issued unpack- 
ed, and must be left so A mixture of 
bees’ wax, mutton suet, and spirits of 
turpentine to be well and frequently 
nibbed in The whole to be hand 
rubbed d n ly 

Harass— In a military sense, is 
the act of annoying and incessantly 
pui suing or hanging on the rear and 
flanks of a rcti eating force, so as, if 
possible, to pievcnt its attaining its 
object, and perhaps overcoming the 
enem) altogether Notwithstanding the 
disadvantage which a retreating army 
has under the circumstances, history 
affoids us example, that if the retreat 
is conducted by an able commander, he 
has it m his powei by his ingenuity 
and other military qualities to avoid 
his enemy by getting into inaccessible 
places, or by so disposing of his troops 
as to make it hazardous for a pursuing 
army to follow him up, or any longer 
to endeavour to haiass him 
Harness, Elephant — In har- 
nessing elephants to heavy guns, 
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one elephant goes m the shafts, a se- 
cond leads, and if a third be necessary, 
the auimul assists by pushing fioin be- 
hind The following are the com- 
ponent parts of elephant harness 


Wheel 

set 


Leading 

set 

1 

1 

1 

0 

1 

1 

l 

l 

1 

l 

1 

1 

1 


Back bands 1 

Thioat bands ] 

Breast plates 1 

Bi etchings 1 

Ci uppers 1 

Gnths or bands, bellv 1 
Guddeelahs, large l 

Guddcclahs, small 1 

Lashings, rope 1 

Pads for saddles l 

Saddles, 'complete, wood 1 
Stumps, pairs l 

Tiaccs, long pans 0 

Traces, wheel or shaft, 
pairs 1 0 

Chains, draft shaft, with 
siege earn ige only 2 0 

Hasp — A flat staple to catch the 
bolt of a lock hoi mil it u v pui poses 
three kinds of h tsps an used — non, 
brass, and leather lion li isps an 
fitted to cases foi packing arms and 
boxes of sorts Brass ha ->ps are fitted 
to gun ammunition boxes lor securing 
the lid to the box, and lc itlici hasps 
to small-arm ammunition boxes 


Haversack— A canvas bag is- { 
sued to c\ci) soldici on aimal in j 
India, for the puiposc, if necessary, of { 
carr} mg provisions, odds and ends, &c j 
Havildar — A non-commission- , 
ed officer attached to a Native ltegi- ! 
menfc of Infantry, sjnonnnous with 
the rank of sergeant 

Hay— The foi nge gi\en to horses 
m Europe In India, grass is daity 
gatheicd for all cavuliy and artillery 
horses Surplus grass is sometimes 
stacked, and used when there is a , 
defit leniy of gre cn grass I 


Head, Sponge— In artillery, 

the top of the sponge staff, which con- 
sists of a block termed the u head, M 
upon which the w ool to form the sponge 
is fastened by the process of “ thrum- 
“ ming ” or wigging ” 
Head-Quarters — Generally 
understood to mean the residence of 
the Commandcr-in-Chicf, whether in 
camp or elsewhoro It is also appli- 
cable to the place where the officer 
commanding any independent position 
or body of troops resides 
Head-Stall — In harness, that 
part of the bridle which goes over the 
horse’s head 

Helix— As defined m Weaie’s Hic- 
tionar}, any thing of a spiral form, 
whether in one plane, as the spiral 
curve, or in different planes, as the 

screw 

Helmet— A defensive armour for 
the head Anciently helmets were of 
two kinds, an open and a closed helmet 
The found only covered the head, 
cai s, iml neck, leaving the fdee open 
The latter enclosed the face, besides 
li i\ mg on the front perforations for 
the admission of air, and slits also to 
ulinit of the wearu being able to see , 
this part was styled the visor , which 
could be lilted up The helmet is 
still worn in ccitam cavaliy regiments, 
ind m India an ordei has been lately 
issued making the helmet (a cork one) 
the universal head diess for officers of 
the staff, artillery, and native army 
Helve — The wooden handle of en 
trenching tools, such as axes, felling 
and pick, hatchets, kodahos,* shovels, 
spades , also of certain artificers’ tools, 
axes, and sledge hammers 
Hemp — -The fibre of certain plants 
grown both m Europe and India, 
known as the Cannabis sativa and 
Indica , which have been pronounced 
identical plants Baltour’s Encvclo- 
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peedia gives the following description 
“ In vanous notices of Indian fibies, we 
frequently meet with the word 4 sunn * 
as indicating a particular kind of hemp 
Sometimes we find it called Indian 
hemp, and we may often see hemp 
enumerated as one of the exports from 
India, at other times wc may sec either 
the same or another fibre mentioned 
by the name of brown hemp These 
vanous names aie sometimes applied 
to the fibre of one or two different 
plants, or are crnplojed to distinguish 
the fibie of three distinct plants, all 
of which are grown for their fibies, 
and have been and might fie exported 
from India , though only two of them 
aie now usually to be found among 
the exports from that eountiy Hence, 
to avoid ambiguity, it is ucccssiij to 
notice the plants to which these sever- 
al names aie correct!} applicable 
The tiue hemp ( Cannabic satii'a), 
gurtja of the natives, is where cul- 
tnated in the plains of India, not on 
accounted its fibies, but foi its intoxi- 
cating leaves and their scuctions In 
the Himalayas, howevci, tlie fihio is 
sepaiated foi economic purposes, and 
was exported from India to England 
during the last war, and this li is been 
the ease for many >cais The fibie of 
the sunn 01 taag ( C lot alarm juncea ) is 
often called Indian hemp, but mcoi- 
reetty It is the kind most generally 
cultivated all ovei India on account of 
its fibre, and is that usually mentioned 
in the expoits horn Calcutta under the 
name of hemp, but also as 4 sunu ’ The 
plant mn\ be distinguished b} its flow us 
being of a blight vellow color, and of 
the foi in of the pea and of the labur- 
num, while the leaves aie entire and lan- 
ceolate The fibie alluded to is very 
valuable lor coidagc, canvas, twine, 
&c Madias and Bomba \ both export 
large quantities of hemp ” 


Heyo — In the present acceptation 
of the term, a person distinguished for 
acts of valour Amongst the ancients 
the name was accorded to men who 
became illustrious in war, and who 
weie styled derm-gods, from a general 
notion that their actions entitled them 
to a place in heaven immediately after 
their decease 

Hide-bound — Applied to a 
hoi sc, signifies that his skin cannot be 
pulled up 01 raised from his ribs and 
hack, caused from bad keep, poveity, 
internal disease The remedy is good 
glooming and diet, with gentle medi- 
cine, and keeping the animal warm 

Hides — Ihc skins of buffaloes, 
cows, bullicks, and other animals 
Buffalo hides arc used for the manu- 
facture of buff accoutrements, belting 
ol mac hmei ^ , &c , bullock 01 cow hides 
foi mending cartouches and priming 
pouches, and a vaucty of other leather 
woik Foi the preparation of hides, 
i utc Le ithci 

Hides, Tanned, Powder- 

Art used ioi coiermg the floois of 
powclei houses and chaige magazines 

Highlander — According to 
Johnson, any person from a mountain- 
ous counti) Highland Regiments, 
though assuming the dress of High- 
landeis, ire made up of Her Majesty’s 
subjects fiom all parts of her domi- 
nions 

High-pressure Engine —A 

non-condensing engine — Vide Conden- 
sing Engine 

Hilt— The handle of a sword 

Hinges — The joints on which 
doors, gates, &c , turn The usual form 
is that of two leaves, each furnished 
with a projecting segment 01 segments 
of a hollow cylinder, which fit together 
and admit of being united by a central 
pin 

Hip ztafters — The rafters or 
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beams running diagonally from the 
apices of a pyramidal loof to the cor- 
ners of the roof 

Hitch - The name given to cei tain 
knots, kuown as the “ timber hitch’’ 
and “ clove hitch,” the former of which 
is a \aluable knot for aitillcry pur- j 
poses, the advantage being, that as long ! 
as the strain is kept upon it, it nevu 
gives way It is a good fastening tor 
hauling a carnage out of a difficulty 
and for lemoving latge skidding 

Hoist — An apparatus foi laisiug 
bodies from the giouml-floor of a build- 
ing to a flooi above, such as is used in 
stoi e-houses 

Hold— To be in military posses- 
sion ot a plate 

Hole — In a militaiy sense, a hole 
is a pit dug by sknmishcrs betoica 
foi titled work to obtain <ovci , this is 
in offensive opemtions In defensivt 
waifaie, trap holes, with spikes 01 
stakes teimed trous-de-loup , aie dug in 
rows in front of a position where the 
enemy is expected to attack Tious-dc- 
loup should cither be too deep or too 
shallow foi the enemy's riflemen to 
take advantage ot 

Hole, Fuze — The perforation 
made in a shell tor holding the i u/c 
For the means adopted oi rcndciing 
the fuze holes of rifled shells haring 
the Moorsom gauge capable ot iceeiv- 
lng the piescnt seiriee fu/cs, vide 
Adapter 

Hole, XaOOp — An opening ot 
small embrasme in military buildings 
for musketry fire In field woiks, 
loop-holes are made with sand bags 

Holes, Blasting 1 — In dunoh- 
tion of masonry works and rocks, 
cylindrical holes aie bored and e barged 
with powder or gun-cotton The in- 
strument used m blasting is a borer 
or jumper The dimensions of holes 
' ar\ , according to the purpose required, 


and whether powder or gun-cotton is 
to be used , in the latter case the depth 
is considerably reduced 
Hollow Shot— Vide Shot 
Holster — The leather case which 
holds a cavalry man’s pistol Each 
cavalry man has two holsters attached 
to the front part ot his saddle 

Home— In gunnery, the term used 
to expiess the position of a shot when 
the gun is loaded Thus, “ Is the shot 
well home?” is a common expression 
amongst artillerymen 
Homogeneous — A term ap- 
plied to \aiious substances to denote 
that they consist of similar parts, or 
p irfs of the same nature and kind , 
thus, the substance of a solid shot may 
be said to be homogeneous, when the 
uk tal is ot the same density and texture 
thioughout In a pcifcttly homogene- 
ous shot, the centre of figure and the 
untie ot giavity of the mass are 
coincident 

Hone — A whet-stone on which the 
finer natures of tools are sharpened 
vfter being giound on a revolving 
gimdstone 

Honey-Comb — In ordnance, the 
holes 01 cavities on the surface of the 
boie caused irom exposure or having 
been much used A gun which is much 
hone> -combed should be condemned 
as ‘ unser\ iceable ” 

Honour — James in his Dictionary 
states that this is a term variously used 
m militai life As a quality of the 
mmd it cannot be too much encour- 
aged or too much culti\ated among 
officers of all lanks and descriptions 
The possession of it is a guarantee 
for good conduct, a bond of fidelity, 
and a ceitain barrier against military 
corruption Most men are excited to 
deeds of valoui and enterprise, who 
would otherwise remain inactive, or 
I onl\ perform the mere drudgery of 
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service This species of honour is, 
m fact, the root of that evprtt-de-corpa 
which makes a whole body of officers 
tenacious of reputation, and solicitous 
to preserve it unsullied, from the Colo 
nel to the lowest drum mei -hoy 

Honours — A general term for 
the external marks of lcspect paid b> 
troops to ro>altv and officeis of high 
civil and military lank 

Honours of War — This ex- 
pression is more immediate 1) applicable 
to the terms gi anted to a capitulating 
enemy, when i intuiting a lot ti css | 
No precise rules tan be lud down as | 
to the turns to be gi anted, as the) 
depend on the disposition ot the vie - 
toi lous Genual What is eonsi dued 
granting the honouis of w ir nuclei | 
such ciicumstanccs, is the pu mission 
to the besieged gairisou to march out 
nndci arms, with colouis fi)ing, drums 
beating, &c 

Hoof — flic hard homy substance 
on the teet of gramimvoi ous animals 
The lioof of a hoisc is the seit of 
various diseases, to avut which ic- 
quucs constant ittcntion and clean- 
liness Vule Thrush, Sanderaek 
Hook — An iron t looked catch, m 
very general use in ai tillcrv , and 
distinguished b) the name of the fast- 
ening to which it is attached Thuc 
are also gun implements turned hooks, 
which are used in caii)ing shells 
which have lugs 

Hook, Boat — A wooden staff 
hav ing a metal spike and hook at one 
end It is used in pontoon ing and 
military bridging 

Hooping 1 Cartridges— Under 
the head of “ Cartridge, Gun” it is 
shown that all gun cartridges arc 
hooped,” and the necessity for it 
Hooping consists in making riugs of 
worsted or braid, two, three, or 
even more, round the bod\ of the 


cartndge, in order that it may retain its 
shape 

Hoops — Are made of copper and 
iron, also of wood, and are used for 
casks and barrels of all si/es Cop- 
per hoops are alwav s attached to pow- 
der barrels, and are made of thick 
sheet copper, 50 ounces and upwards 
to the square foot 

Hopper — The receptacle or wood- 
en funnel in a mill for receiving gram, 
Ac , to he ground Hoppers are at- 
tached to most machines which have 
to be fed b) degrees 

Horizon — That line which 
bounds the view, and appears to separ- 
ate the heavens fiom the eaitb The 
horizon is distinguished into the “ sen- 
sible ” and the “reil” The sensible 
hon/on is the cncular line which 
limits the view , the ical is that which 
would hound it it it could include the 
hemisphcic 

Horizon, Artificial— Is thus 
defined in Brandc and Cox’s l)ic- 
tionai) “ The plane of the horizon 
is a t ingen t to the curvatuie ot the 
eaith at any place, and is assumed 
v cr) nearly b) the surface of a quies- 
cent liquid, which thus becomes an 
aitificial horizon, from which the al- 
titude of a heaven lv body, for instance, 
m iy be measured ” The usual mode 
of teaming an aitificial horizon is 
by a bath of mcicuiy, placed under 
a two-sided gla/cdeovci 

Horizont al— Parallel to the 
hoi l/on , peipendicular to the plumb 
line 

Hornbeam — The Carpmius beiu- 
lus of botanists The wood is white, 
hard, and heavy, and is used for the 
cogs of wheels in machinery 

Horn-Work — In fortification, 
a work thrown out beyond the glacis 
before a bastion, and having one front 
i Hom-woiks having moie than one lront 
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and placed before ravelins, are called 
crowned works , their long blanches 
or wings are m every case directed so 
as to be flanked by the .fire of some of 
the main works 

Korns — The handles of the ele- 
vating screw of a piece of ordnance 

Hors-de-Combat— A Fiench 
military phrase, sigmf\ing that an in- 
dividual, or body of men, arc so com- 
pletely disabled in fight, as to be unable 
to maintain the field of battle 

Horse — This noble animal forms 
the di lught for artillery in most paits 
of the world, except for heavy 01 fi- 
nance m India, wheic elephants and 
bullocks are used Less than a quaitci 
of a centur) ago, bullocks wcie exten- 
sively the draught in India, except for 
Horse Artillerv , the change to horses 
has added very much to the efficient 
of Field Artillerv The hoi ses used in 
India for draught purposes are, to a 
laige extent, born and hied in the 
country, some from Euglish sms by 
oounh \ dams othcis of a pure coun- 
try bleed , the latter, as colts, arc 
offered for sale to the Government 
Stud Establishment, and such as aie 
selected by the Supenntendent aie 
reaicd in the stud They grow in 
height fiom 15 to 16 hands, and are 
found to be strong, liaidv, and equal 
to canning between 18 and 20 stone 
Those for draught purposes weie, up to 
a \ery late period, “ entire,” but geld- 
ings have been found equally efficient, 
less impetuous, and more docile and 
tractable Besides stud horses, Gov- 
ernment have, from time to time, im- 
ported largely into the Service horses 
from Australia, which have been 
found, fiom their size and strength, to 
make admirable draught cattle, but do 
not stand the climate so well as the 
“ stud-bred,” being subject to liver 
(omplaint if exposed during the hot 


winds, moreover, they ha\e ir« the 
speed of the “ stud-bred n In the 
Bombay Presidency, Arab horses are 
very geneiallv used foi di aught, also 
Gulf Arab horses, but the former 
want height , they are, however, 
mou hardy, docile, and willing than 
either the “ stud-bred” or Australian 

Horse Artillery— Foi ms the 
most movable branch of the artillery 
serwee On account of its lightness 
and mobility it acts with cavalry , the 
gunnels aie all mounted on hoistback 
in detachments accompanying each 
gun The pusent equipment of the 
lioi sc artillery is composed of 9-Pr 
Aimstiong guns, hut whuh arc to 
be changed foi 9-Pi mu/zle-loading 
nflcd guns eithci of bionze or steel 

Horse Guards — The present 
official residence of the Commandcr- 
m-Chiet of the Bntish Army It is 
situated m Parliament Street, London 
It contains the offices of all the Head 
Quarter staff of the Army James m 
his Dictiomuy states, that the term 
IIoisc Guards was given to the build- 
ing fiom a guaid lia\ing been ongm- 
ally mounted there by the Hoise 
Gnaids 

Horse Holder— One of the 

gunnei s foimmg the mounted detach- 
ment of a horse artillerj gun, who, 
on the gun going into action, does not 
dismount, hut holds his comrade's 
dismounted horse . 

Horse Power— By this term, as 
introduced by Watt, aud as explained m 
Burn on the Steam Engine, is meant the 
mechanical foiee necessary to lift 
33,000 lbs 1 foot high per minute 
Engines now, howc\cr, calculated at 
this rate, really exert a greater power 
than the nominal powei , it is, there- 
fore, of importance to be able to cal- 
culate the effective oi actual hoise 
{lower of an engine, without reference 
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to its nominal power This is ascer- 
tained by means of the “ indicator/’ 
which gives the effective pressure on 
the cylinder of the engine , from this 
is deducted a pound and a half of 
pressure absorbed m friction, &c , 
the velocity of the motion of the f no- 
tion in feet per minute is calculated 
by multiplying the number of revolu- 
tions of the engine per minute by 
the length of stroke These cuta hav- 
ing been ascertained, the following 
rule will gi\e the “ effective” powci of 
the engine, calculated on Watt’s 
data “ Multiply the area of the 
piston in squaie inches bv the effective 
pressure (found as above), and bv the 
motion of the piston in feet poi minute, 
and divide this by 33,000, the quotient 
is the actual numbei of hoi sc power 
For each horse power of an engine, it 
is calculated that 33 cubic feet of 
steam is expended per minute, or an 
evaporation of 1 cubic foot per hour 
The combustion of 1 lb ot coal is 
calculated to raise 6 or 8 lbs of water 
into steam Laud engines aiegeuei- 
ally calculated to consume 10 lbs of 
fuel pel hour for eveiy normnil horse 
power, or 5 or 6 lbs for each actual 
horse power ” 

Horse Shoes— Are foiged from 
rods of bar iron of about an inch and 
a quarter m width, and three-quarters of 
an mch in thickness The weight of 
a shoe varies from 12 to 20 ounces, and 
the width and thickness vary with the 
strength and age of the horse, the pui- 
pose for which he is employed, whethu 
for draught, riding, &c 

Horsley Powder— An explo- 
sive agent which has been used m 
charging torpedoes It is a compound 
of chlorate of potassa and gall-nuts, 
m proportion by weight of three to 
one 

Its disruptive action m i elation to 


the best gunpowder, volume for volume, 
is something like 15 to 1 

Hose, Powder— Is formed by 
sewing together the two edges of a 
tape, | inch wide, along its whole 
length, and filling it with gunpowder 
When used, it is enclosed in a trough 
made of two battens of wood, oi in a 
bamboo For the length of hoses, 
vide Mining 

Hospital— A place of reception 
for the sick, wdien under medical 
ticatmcnt In India, military hospi- 
tals aic built for the sick of each 
regiment in e\ciy cantonment On 
sen icc, hospitals me erected in every 
camp, tents being piovided for the 
pm pose In the -vicinity of towns or 
villages wheic wailike operations are 
bung earned on, any available build- 
ings undci protection aie made use 
of as hospitals In the wai be- 
tween the Ficnch and Prussians, hos- 
| pitils wen. fount d in main of the 
ciptuied Ficnch towns, ihurches, 
nulway stations, and other public build- 
ing lx ing made avail iblc Of fixed mi- 
litary hospitals m Lngland, Nctley is 
out of the finest and best oiganized 

Hospital Wag* on— Vide Am- 
bulance 

Hostag*e — A person given up to 
an enemy as a pledge or secunty for 
the peifonnance of the articles of 
a treaty 

Hot Shot — Properly termed 
led hot shot, were tiled as eailv 
as the 16th century, but this in- 
cendiary missile may now, in a great 
measure, be said to be superseded by 
Martin’s shell 

The instructions for heating shot 
aie as follows 

They are not to be brought to a 
w r hite heat, as they become buttle and 
break into pieces on striking a haul 
substance , after being heated, they 
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mast be gauged, as they expand in 
this process, and do not return to 
their original dimensions on cooling 
To load with hot shot, the charge, 
which is never to exceed £ of the 
ordinary service charge (£ to £ will 
be found sufficient), is placed in a 
sound seige bag, and carefully sent 
home , then, a very tight dr} wad is 
rammed o\ er the charge, over this a 
high wet junk wad (though this is 
not necessary if the gun is to be fired 
at once) The gun has a small eli/v a- 
tion given it that the shot may roll 
home 

Hour Glass— A glass vessel fil- 
led with sand, and compressed and at- 
tenuated at its centre into the shape of 
the figure 8, so that the sand can only 
run through tho connecting orifice m 
a given time This vessel is contain- 
ed in a wooden stand Each regiment 
is furnished with an hour glass Na- 
tive guards and regiments in India 
formerly made use of a metal bowl 
with a small hole in the bottom of it, 
which was allowed to swim on the 
surface of water, and to fill in the 
space of an hour This lough and 
ready mode of ascertaining time, 
though not always correct, gave a 
near approximation to the lapse of 
an hour 

House, Defence of a— War- 
faie affoids many instances when it has 
been necessary to defend ordinary 
dwelling houses, the most approved 
method of doing so is as follows 
“ The doors, windows, &c , should be 
blocked up with sand bags, except such 
as must be left open for communica- 
tion The latter should, if possible, 
be strongly closed with massive doors , 
loop holes should be pierced when 
necessary, and if there are no project- 
ing wings or porches to supply flank- 
ing defence, tambours or stockades 


should be thrown out for that p-^pose. 
If it is necessary to afford increased ob- 
stacles, a ditch may be dug round the 
house Flat-roofed buildings are 
found sometimes strong enough to 
bear light artillery , ruined houses, if 
they have strong walls, can be con- 
verted into cavalier batteries by filling 
them up with rubbish and earth ” 
Housing*— The trappings of a 
horse A term nearly obsolete 

Howitzer — A piece of ordnance 
for throwing shells Howitzers are 
shorter, lighter, and have less metal 
in them than smooth-bore guns of 
the same calibie, but are mounted m 
a similar manner, having the trun- 
nions placed in the axis of the piece in- 
stead of under it Howitzers have, 
besides, a chamber for the reception of 
the chaige, either cylindrical or gomer 
shape, the former may be regaided as 
obsolete, all howitzers being now cast 
w ith chambers m the latter form The 
advantage derived from this shaped 
chambei is the concentration of the 
charge, whereby the shell fits close into 
the chamber, and little or no windage 
being left, the projectile receives the 
whole of the explosive force of the pow- 
der The Dutch appear to have first 
introduced howitzers, according to Ge- 
neral Cotty, and the French first cast 
them at Douay m 1749 In appear- 
ance, a howitzer is -very similar to 
a gun, having the same rings and 
mouldings, but being adapted spe- 
cially for shell firing, its use is dif- 
ferently applied Major Owen states 
in Ins Lectures on Artillery “ How- 
itzers were originally introduced for 
the purpose of firing shells at low 
angles, and have constantly been 
found most useful both m field and 
siege operations, during the wars of 
the last and present centuries Since 
the introduction of shell guns their 
u 
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utility has greatly decreased, for the 
shell gun possesses greater accuracy 
and range than the howitzer, these 
qualities being, in the present day, of 
greater importance than small weight ” 
Siege howitzers are denominated ac- 
cording to the size of their bores in 
inches, field howitzers according to 
the weight of the shell they throw 
The ammunition used with howitzers 
consists of common and shrapnel shell, 
case shot, and carcass It is proposed 
to introduce into the servue rifled 
howitzeis, which will probably super 
sede the present smooth-bore pieces 
of that nature 

Hurdles — Constructed in neaily 
the same manner as gabions, except 
that the pickets aie placed in a straight 
line instead of a cncle Hurdles arc 
three feet high, and two feet broad, and 
are found \ery useful, during sieges 
they seive as a cover for the piotectiou 
of the workmen in the trenches 

Hurter — A piece ot timber eight 
inches squaie, and about eight feet 
long, placed at the head of the plat- 
form, next to the interior slope of the 
parapet This beam prevents the wheels 
of the gun carriages from liijumig 
this slope of the parapet, aud is 
also useful for night firing, as marks 
can be made upon the hurter from 
observations of the enemy’s position 
taken during the day, by means ot 
which the guns are preserved in nearly 
the same direction There are, however, 
better means, now, than this ot direct- 
ing the fire of guns by night — Vide 
Collimator 

Hussars — The national ca- 
valry of Hungary Most of the 
continental nations have introduced 
this species of light horse into their 
armies In the British army there aie 
thirteen regiments The men are 
armed with a sabre, carbine, and pistol 


In the Hungarian army they are looked 
upon as irregular troops, and 4 great feats 
of valour and activity are attributed to 
them 

Hydraulic Press— A machine 
adapted for giving great pressure m 
cases where little motion is required 
The action of this press is founded 
upon the fundamental principle m hy- 
drostatics, that “ when a liquid mass 
is m equilibrium under the action of 
forces of any kind, every molecule, or 
part of the mass, sustains an equal pres- 
sure in all directions ” ( Vide Weale’s 
Series ) “ Hydi ostatic presses consist 
essentially of two distinct parts, viz , 
the press or machine, in which the 
foiee acquired is applied, and the 
pumping ‘apparatus’ b) which the 
water is forced into the press , these 
two parts of the entire machine being 
connected only by the pipe through 
which the water passes from one to the 
othei ” {Vide Bakei’s Mechanics) 
All gunpowder factories have hydraul- 
ic presses attached to them for press- 
ing the powder 

Hydrogen— A coloiless gas, per- 
manently elastic, without taste, and 
when perfectly pure, without smell 
it can be procured as follows lake a 
small iron tube, such as an old gun bar- 
rel, and parti) fill it with non filings, 
place it across a hie, so that its middle 
portion shall be led hot, on sending 
vapor of water through it from a 
small boiler, a gas will issue from 
the other end, which, on the appli- 
cation of a light, will take fire and 
bum with a pale yellow flame This 
is hydrogen In this beautiful experi- 
ment, water, which is a compound 
of hydrogen with oxygen, is decom- 
posed, the oxygen is kept back by the 
iron, and enters into combination with 
it, producing oxide of iron The hy- 
drogen not having the power of combm- 
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mg with iron, is set free and escapes 
Hydrogen is the lightest substance 
known, henee its use in filling air 
balloons Hydrogen has no smell when 
quite pure, and is not poisonous , it 
cannot, however, support life Oxygen 
is, bulk for bulk, exactly sixteen time3 
heavier than hydrogen , the relative 
weights, therefore, of any measure of 
oxygen and two of hydrogen, must be 
as the numbers 16 to 2, or 8 to 1 

Hydrometer — An instrument 
for determining the specific gravities 
of liquids, and also the strength of 
spirituous liquors It consists ot a 
hollow ball of glass or metal, with a 
weight below it, and a slendet graduated 
stem aboie, so adjusted as to float at a 
particular mark in pure water When 
immersed in a lighter liquid, such as 
spirit, the lateial pressure of the fluid 
particles which support it being dimini- 
shed, the bulb sinks, till a portion of the 
stem becoming immersed, its weight is 
decreased, and the balance again ics- 
tored The instrument may be adjusted 
to different liquids by ino\ able weights, 
while the graduations of the scale are 
made to express the specific gravities 
by the degree to which it sinks There 
are several kinds ol hjdiometers, but 
Sykes’s is most commonly used 

Hydrostatics — The science 
which treats of the mechanical pro- 
perties of fluids, strictly speaking, the 
weight and equilibrium of fluids The 
weight and equilibrium of fluids at 
rest, are the objects of this science 
When the equilibrium is destroyed, mo- 
tion ensues, and the science which con- 
siders the laws of fluids m motion, is 
hydraulics 

Hygrometer — An instrument 
for ascertaining the quantity of moist- 
ure held in the atmosphere This is 
effected by observing the temperature 


of the air, and the dew point, or tem- 
perature at which condensation of 
aqueous vapour first takes place These 
points being ascertained, the elasticity 
and density of the aqueous vapour, its 
weight m a cubic foot of air, its degree 
of dryness, and rate of evaporation, 
mav be ascertained from tables prepared 
for the purpose 

X. 

Xce — Congealed water or othei fluid 
For the tiansport of Light Artillery 
across ice, the ice should not be less 
than 6 inches in thickness For Heavy 
Artillery, 8 inches, tho entire weight 
of tho system being so distributed, 
that each square foot (in contact with 
the bottoms of the runners) shall not 
experience a pressure of more than 
about 1,115 lbs To strengthen ice, 
place a layer of straw over it, throwing 
water upon it, allowing that to freeze, 
then another layer of straw and again 
water 

The penetration of shot into snow 
or ice may be taken as follows , the 
24- Pr and 18-Pr a mean depth of 15 
lcct into snow, into ice, 8 feet , the 
9-Pr , 1 1 lcct into snow 

Xchnograpliy— In drawing, the 
ground plan of any work or build- 
ing 

Impact— -Is the blow with which a 
body in motion impinges upon another 
either at rest or in motion, the moment 
of impact being that when the bodies 
meet Of the pressure the two bodies 
will exert on each other, we neither 
know the amounts nor the time during 
which they act , hut as Colonel Boxer, 
in his Treatise on Artillery, remarks, 
“ The third law of motion will enable 
us to determine the relation existing 
between the momenta of the bodies 
before and after impact , for it 
follows from this law that whatever 
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momentum is gamed by one body dar- 
ing the impact is lost by the other, so 
that, provided no other impulse has 
acted upon the bodies at the same 
time, the sum of the momenta remains 
unaltered If, then, a body of small 
mass impinge with great velocity upon 
a body of much larger mass at rest, and 
the two bodies after impact move on 
together with a velocity which, from 
the nature of the motion, can readily be 
measured, the masses of the bodies 
being ascertained, the whole momentum 
of the two bodies after impact is 
known, and this being also the momen- 
tum of the smaller body before impact, 
the velocity with which it struck the 
larger body is immediately known 
Suppose, for instance, that a cannon 
ball weighing 24 lbs strikes a block of 
wood weighing 1,97 6lbs , from which 
it will not rebound, so that after the 
stroke the two may move on together 
with one common velocity of tv enty- 
four feet per second, the block of wood 
being perfectly free to move, then, tho 
momenta before and after impact be- 
ing the same, if v represent the velo- 
city of the ball before impact — 

24 X *> = (1976+24) 24 
or24u = 24x2000 

(24X2000) 

v = = 2000 ft 

24 

and the velocity with which the ball 
strikes the block, is determined from 
the measured or computed velocity of 
twenty-four feet of the block and ball 
together after the impact ” 

Impetus — Momentum , violent 
tendency to any point , strictly, a 
force proportional to the mass and the 
square of its velocity conjointly 
Implements — Those used m 
the Artillery Service and for small- 
arm purposes will be found in the 
“Equipment of Artillery” compiled 


by Major Miller, r a , v o., forming 
Part II of Army Equipment , and in 
Majendie’s Treatise on Ammunition 
They are too numerous to be detailed 
in a work of this nature 

Impregnable — Any work or 
fortress which resists the repeated 
assaults of an enemy, is said to be 
“ impregnable ” 

Improved Shrapnel— Vide 

Shell 

Incandescent— White or glow- 
ing with heat 

Incendiary Shells— Comprise 
the following, Martin’s shells and car- 
casses 

Inch — A measure of length, the 
twelfth part of a foot An inch is 
the smallest lineal measure to which 
a name is given It is, however, di 
vided by mechanics into eighths, 
and by surveyors and others into 
tenths and hundredths The inch was 
formerly divided into three parts called 
barleycorns, and also into twelve parts 
called lines, neither of which denomi- 
nations is now m common use 

Inclined Plane— In mechan- 
ics, is a plane which makes with the 
horizontal plane any angle whatever, 
forming one of the simplest mechani- 
cal powers The inclination of the 
plane is measured by the angle formed 
by two lines drawn from tho sloping 
and the horizontal plane, perpendicular 
to tneir common intersection The 
following is the mathematical formula 
for it P= W sm a, when A = angle of 
plane, and parts parallel to the plane 
The pressure on the plane — W cos a 

Incorporation — That process 
m the manufacture of gunpowder 
by which the ingredients receive the 
three-fold action of crushing, grind- 
ing, and mixing The process of in- 
corporation forms a very important 
part in the manufacture of gun- 
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powder, and any failure m this stage 
cannot be made good by any subse- 
quent process The incorporation of 
the ingredients is performed by the 
application of large iron cylindrical 
rollers, from 5 to 7 feet in diameter, 
and from 14 to 18 inches m width, 
each weighing 4 \ tons, i evolving 
in an iron circulai flat bed, about 7 
feet in diameter, fixed very firmly in 
the floor of the building, and in which 
the ingredients (previously mixed) 
are placed, being spnad evenly over 
the bed, and moistened with 4 to 
6 pints of distilled watei , the rolleis 
are then put into motion by steam 
or watei; power, and make 8 revolu- 
tions per minute duimg the time the 
charge is being incorporated, which 
for li L G powder is 2£ hours, 
and for R F G 4 hours At the ex- 
piration of each of these penods, the 
mill cake (the name it now assumes), 
which is in lumps of a quaiter to half 
inch thick, andot a blaekisli graj coloui, 
is removed to the charge magazine 
until required to be “ broken down ” 

Increasing* Spiral *— A term 
applied to the twist or the spnal in- 
clination ot the gioo\cs of rifled 
arms, which increases towards the 
muzzle, and is hence called a “ gaming 
twist ” The advantages of this kind 
of twist m small arms are supposed 
to be, greater accuracy of practice and 
less recoil than in other muskets 
(Vide Gaining Twist ) 

Increment — The quantity by 
which anything increases or becomes 
greater Used chiefly m relation to 
mathematics 

Indemnification-Corn pensa- 
tion for injuries committed by one 
nation against another. 

Indent — A form of requisition 
used when stores are required To 
obtaiu military stores in India, cither 


for the first time, or to replace those 
condemned, an indent must be drawn 
out by the indenting officer, who, in 
the case of requiring stores to replace 
others condemned, must attach to his 
indent a copy of the Board’s Survey 
Report, showing the date when, and 
source whence, the condemned articles 
weie received, also a voucher that the 
stoies have been condemned In the 
case of any that haie not seived the 
full period laid down m the regula- 
tions, infoimation as to the reason 
is to be fui mshed In all other eases, 
the cause of deficiency must be clearly 
explained If the indent he foi arti- 
cles lost or mjuied, and if the value 
be above 20 rupees, proceedings of 
a Court of Inquiry me requued to 
accompany the indent, m which it 
should be stated whether blame at- 
taches to any party, and if so, to 
whom When the value is less than 
20 rupees, a certificate to the same 
effect, signed by the officer command- 
ing, is to be furnished , indents will 
not be passed unless the above rules 
are complied with Indents for ord- 
nance stores of different natures are to 
be submitted yearly and half-yearly, — 
vide G O No 358, 12th December 
1870 Indents for stores urgently 
lequircd can be obtained, but emergent 
indents should be resorted to only in 
extreme cases, as the Regulations pro- 
vide that indents for stores shall be 
made out periodically, which should 
compuse the wants of the regiment 
or battery m lieu of those annually 
surveyed and condemned Condemn- 
ed stores should be sent, when oppor- 
tunity offers, to the nearest arsenal, 
where they will be disposed of , but 
should the arsenal be far distant 
and the transit creative of expense, 
the stores may be sold by auction 
on the spot, with the sanction of the 
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Inspector-General of Ordnance, the pro- 
ceeds to be remitted to the nearest trea- 
sury, and an account sale forwarded to 
the Auditor of Ordnance Accounts 
There are certain stores of which the 
Government of India do not allow the 
sale, such as gunpowder, ordnance, 
small arms, percussion caps, and all 
combustible stores Gunpowdei, when 
condemned, is used for the morn- 
ing and evening gun , or if unfit 
for this purpose, the saltpetre is ex- 
tracted from it , guns, if made of gun 
metal, aie sent to the foundiy and re- 
raelted , small arms are bioken up, the 
barrels m two pieces , percussion 
caps are immersed in water, the com- 
position cleaned out, and the cap flat- 
tened, the copper being sold and cre- 
dited to Government , and combustible 
stores, after the composition has been 
soaked in watei and lemovcd, are 
broken up 

Indian Hilled Gun — This 
gun is a mu/zle-loadcr, made of bronze, 
and lately sanctioned for the Indian 
Service for Horse Aitilleiy and Light 
Field Battei les, m supersession of the 
Armstiong gun This change in tho 
light ordnance of the Indi ui Service 
lias been brought about fiom cxpen- 
ence having shown certain defects in 
the woikmg and piescrvation of the 
Armstrong gun, which rendu s it un 
suitable to the country Furthei, as it 
is a gun which cannot be made in the 
Govcmment foundry in India, it was 
considered objectionable to be dependent 
on England for the supply of ordnance 

With these and other objections 
fully realised by the Government of 
India, the subject was lefened to 
the War and India Offices, and sub- 
sequently a special committee % of artil- 
lery officers was appointed in England 
in 1868, of which Colonel Maxwell, 
the Superintendent of the Indian Foun- 


dry, was a member, with the viei 
of testing the value of muzzle-loadm, 
rifled bronze guns After a senes of ex 
penments, the committee proposed th 
present gun, which appears to combm 
all the shooting qualities of the breech 
loader with none of its defects Th 
endurance of the proposed gun, a 
proved by the committee, was undem 
able, as it stood over 2,500 rounds 
and from the description of the gnn n 
a paper read by Colonel Maxwell a 
the Royal United Service Institu 
tion in March 1870, whose modiflcatio 
of the grooving of the gun has adde 
greatly to its shooting qualities, it ap 
pears to be as near peifection as a ligb 
field gun can be The piesent gui 
which is a 9-Pr of 8 cwt , though san< 
tioned for Hoise Artillery and Ligb 
Field Batteries, is to be changed, as r< 
gaids tho bitter, for a heavier gun, 
16-Pr This change has, donbtles 
been brought about from the grei 
supenority of the Prussian gun ( 
1 5-Pr ) over the French 9-Pr in tb 
campaign of 1870 From the exper 
ments which weu carried on in Oct< 
her 1870 at Aldershot between tb 
biecch -loading and mnzzle-loadmgfie] 
guns, the following changes are hk< 
ly to tike place Tho 9-Pr B 1 
will be withdrawn altogether from tb 
service , the 9-Pr M L will be issue 
to the hoise artillery , the new 16-P 
field gun w ill be the field battery gu 
of the service, the 12-Pr B L bein 
retained tempoiarily for field ba 
tenes, until the 16-Prs are readv, whe 
the 12-Prs will be foimed into resen 
batteries for home defence 

The calibre of the Indian gun 
3 inches , the gioovmg is of tl 
French form, slightly modified, thoug 
not in principle The length of tl 
gun is 72 inches 

The carriage is of iron, and weigh 
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equipped, but without the gun, 10 5 tionary, boy or servant During the 

cwt , limber, 'filled, 14cwt , and gun, 8 middle ages, servants went on foot 

cwt , making a total weight of 32 5 while the knights rode on horseback, 

cwt hence infantena became the name of 

There are three different projectiles foot soldiers in general Among the 

used with this gun, viz , shrapnel, ancient Greeks and Romans the infantry 

common shell, and case shot, of 9 constituted the chief stiength of an 

pounds each, to be supplemented here- * armv, and since then, with the cxcep- 

after by a segment shell The charge tion of those days of chivalry when a 

of powder is lib 12 oz fictitious importance was given to 

Indentation — In smooth-bore cavalry, the infantry has always been 

ordnance, the mark caused by the considered the mam stiength of an 

bounding of the shot in the bore army In the English army the m- 

This phenomenon in the bore on the fantiy is told off into regiments of 

combustion of the charge may be thus 800 strong The Army List gives the 

explained The fluids produced by number ot regiments as 109, with the 

the combustion of the charge, and a Jliflc Brigade and three West India 
small quantity of unconsumed powder, regiments, and a few Colonial Corps 
rush at once between the upper side of Initial Velocity —This term 
the boic and the shot, which, bj urtue is applied to the velocity of a projec- 

of its inertia, resists the movement , tile at the moment it leaves the piece 

the current presses it upon the lower The formulae for calculating the mi- 

side of the bore, and causes an in- tial velocity of projectiles will be 

dentation, which increases m depth at found in all works treating on Balhs- 

each discharge, this canty is called ties Vide Captain W H Noble's 

also a lodgment , the lodgment gives reports on Ballistic experiments 
rise to a “ burr,' formed immediately Inquiry, Court of— A board 
m front of it by the displaced metal ot ofhceis (who are not sworn) assem- 

Indicator — A sell legistermg bled to mqune into the facts and cir- 

mstiument attached to a steam engine cumstances of any case that may 

to indicate the effective torce oi the hereafter become matter of trial before 

piston a court martial 

Indirect Firing*— In gunnery, Insulation — When a body con- 

the finng at an object which is coieied taming a quantity of free heat or 

by a parapet, glacis, or wall, so that it electricity is surrounded by non-con- 

cannot be seen from the battery ductors, it is said to be insulated 

Inertia — The total absence of all Insulator — Any non-conducting 
power in a body to change its state substance is an insulator , among the 
Matter is no more inclined to rest than best are 

to motion, and were it not for external j) r j Air Gutta Percha, 

causes, such as resistance on or near Shell Lac Caoutchouc 

the surface of the earth, a body once Sulphur Silk 

put m motion would continue its liesms Glass 

direction for ever Interior Slope— In fortifica- 

Znfantry — This word is appar- tion, is the inclination towards the town 
ently derived fiom the Latin infans , given to the earth forming the rampart 

signifying, as shown in Braude's Die- or parapet (the base of which is made 
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equal to one-third of its height), m 
order to enable the troops to fire over 
it without constraint 
Interval — In drill, the lateral 
space between men or corps In Artil- 
lery it is the space preserved between 
the guns, either m line or column 
A light field battery when mounted 
takes up the following space 
Length of battery in line 95 yards, 
depth 34 yards, distance between each 
sub-division in line 19 yards In 
column of sub-divisions, a battery 
occupies, with 6 horses, 110 yards in 
depth, viz , 15 yards for the depth of 
each sub-division, and 4 \ards for the 
intervals between each sub-division, 
the breadth of front 19 yauls A 
column of divisions with ammunition 
wagons occupies the same giound in 
depth as a column ot sub-divisions 
An open column of halt battcucs 
occupies in depth 91 yards, the inter- 
val between the half battenes being 23 
yards, and between guns and wagons 
4 yards The front of a battery at 
close intervals occupies 12 yauls A 
battery of Horse Aitillcry in line 
oecupies the same space as a light field 
batteiy 

Intrench. —To secure a position 
or body of men against the attack 
of an enemy, by digging a ditch 
or trench An army may intrench 
itself either by a continued or an in- 
terrupted line, in the former case, the 
line may be composed of parts so con- 
nected as to leave no uncoveicd space 
between them , in the latter, those parts 
may be isolated from each othci, and 
uneoveied intervals left between them 
Xntrenchment — Any work or 
obstacle intended to strengthen a post, 
or increase its defence 

The method followed by the Ameri- 
can troops m intrenching themselves 
after a day’s march is thus described 


by Major H A Smyth, b a , on the 
capture of Richmond 

“ As soon as the brigade was halted 
in its place, without other word, per- 
haps, than company command, the 
arms were piled, and the men broke 
themselves into woikmg parties to 
intrench Of each little squad of 12 
oi 15 men, a proportion betook them- 
selves to felling trees, a second propor- 
tion to arranging them in the line of 
the intended parapet, a third to carry- 
ing them or other wood (especially fence 
rails where procurable), up to the dispos- 
al of the second, and a fourth to throw r - 
mg up earth to the front of the logs 
with their pieket shovels These latter 
woik with all their might till out of 
breath, when other men relieve them 
at the shovelling, and so on, so that 
eaeh man gets one or more turns at it 
before the completion of the work , 
and m the \cry light soil of Virginia 
a constant stream of earth is kept fly- 
ing into the required place In this 
mannei I saw a breast-work, perfectly 
cfhcient against musketry fire, thrown 
up along the entne front of a brigade, 
m foity minutes ” 

In future campaigns it is probable 
that mtienchiug Light Aitiliery will 
be resulted to much more ficquently 
than hitherto 

Intrepidity — As described in 
James’ Dictionary, is an unqualified 
contempt of death, and indifference to 
fortune, as far as it regards personal 
safety , a fearlessness of heart, and 
a daring enteipnse of mind Accoid- 
mg to ltochefoucault, intrepidity, 
especially with regard to military 
daring, implies firmness of character, 
great confidence of mind, and extra- 
ordinary strength of soul. Buoyed 
up and supported by these qualities 
(which are sometimes natural and 
sometimes acquired), men become supe- 




INU 


161 


IRQ 


rior to every emotion of alarm, and 
aie insensible to those perturbations 
of the heart which the prospect of 
imminent clangei almost always en- 
gender 

Inundation — The flooding of a 
portion of countiy with a view to its 
defence, by lendeung it impassable 
to an cnemv Several foi tided places 
on the Continent arc so constructed as 
to be able to inundate the sui rounding 
country, and thus offer additional ob- 
stacles to an advancing enemy The 
means by which inundations may be 
effected are entirely governed by the 
nature of the suriounding countiy and 
the water-courses, and no specific rules 
thereon can be laid down 

Invalids — Aio cither worn out 
or wounded soldiers, or soldiers who 
from permanent sickness me uinble 
to remain in the army In the Bnfcl&h 
service, dis tided men arc peuodicallv 
invalided and sent home from India 
and the Colonies Besides Chelsea 
Hospital for the reception of worn out 
and wounded men, the corps of Com- 
missionaires is open to invalid sol- 
diers, in which evuy man can make 
his livelihood b) giving his services 
as a messenger or watchman 

Invest — To surround a place, so 
as to pievcnt all communication w ith 
the t ountry 

Investment of a Fortress 

— This act is synonvmous with block- 
ading a place Vide Blockade 

Iron — The most useful metal 
know n, and amongst the first mentioned 
in histoiy From a very early peuod, 
dating as far back as the Pentateuch, 
wo find that iron was known, though 
not extensively made use of at that 
period The value of iron is inappre- 
ciable, especially at the present day 
when ships are being built of it, and 
when such improvements arc taking 


place in aitillery Iron is found in 
many parts of the world , our own 
country, paiticulmly in the coal dis- 
tricts, abounds with it, there known 
as “caibonate of iron,” and con- 
taining small portions of manga- 
nese and cuthy mattei The ores 
found m Gicat Britain are always 
m issivc, and contain seveial lmpu- 
uties which, if not extracted, affect 
moio or less the quality of the 
non These lmpmitics arc got nil of 
to a ceit tin extent in the process of 
cab ming and sme lfing There aie three 
diffcient states in which iron is produc- 
ed, crude or cast non steel, and malle- 
able or bar iron These tlnec modifi- 
cations arc the lesults of several and 
s' pai ate op< i it ions, ilthough when each 
is tisted sepaiatclv, the y me found to 
diffu only in the qu entity of caibon 
orclmrcoilin then composition Mal- 
leable lion is the puiest, and has very 
little caibon in it , steel contains moie 
eat bon, and cast iron generally more 
than steel Iron is a metal of bluish 
gray tolonr, its frnctuic fibrous, and it 
is susceptible of bung rolled into thin 
sheets When non is subjected to a 
led heat, it softens and becomes tough, 
and its propci ty of welding at a white 
heat gives a facility m working it 
which no othei metal possesses When 
heated above the welding point it crum- 
bles undci the strokes of the hammer. 
The following description of iron and 
steel in the manufacture of oidnance, 
given by Mr Anderson, Assistant Sup- 
crintcndent,Roj al Gun Factories, Wool- 
wuh, in a lecture at the Royal United 
Service Institution, in February 1862, 
will be found of great interest “If 
the value of a material were to be esti- 
mated by the place which it occupies 
in the world in regard to its useful- 
ness foi serving the multifarious pur- 
poses of mankind, then to the class of 
w 
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metals known as iron and steel m their 
many modifications, must be ascribed 
an importance and position supeiior to 
any of the other mineral substances 
which have been placed at our disposal 
lion, including steel, is the great staple 
article of Britain, and is the chief 
agent by means of which this countiy 
has been enabled to maintain the pro- 
minence she holds among the other 
nations In this country alone, abo\e 
five million tons are produced annually, 
and the increasing applications of those 
materials, which we daily see going on 
around us iu every branch of the arts 
of peace, as also their extensive useful- 
ness m connection with the ai ts of war, 
render it highly necessary that ever) 
intelligent individual should have some 
acquaintance with the leading pecn- 
liautics of those substances, and the 
object of the present lectuie is — 

lsf — “To point out gcneinll} the 
nature and the leading charactci isties 
of those materials, and 

2 nd — “ To consider their compai ative 
fitness for one of the purposes to winch 
they aie applied as munitions of war, 
namely, rifled cannon 

“As there is no other subject m con- 
nection w lth the wide range of praiti- 
tal mechanism engaging more attention 
at the present time than the one now 
under consideration, and which is 
alicady so well known in many of its 
details, it cannot be expected that much 
additional light will be thrown upon 
it in the present instance, or that any 
claim for originality can now be made 
Still it is to be hoped that the first part 
of the lecture may be useful to some, 
and that the facts winch have come out 
under my own observation and expei 1 - 
menfcs, which are refen ed to in the 
latter part, may be instructive to all 
“Although iron is frequently referred 
to m Old Testament Scriptures, 


yet we cannot find that it was exten- 
sively used nntil a much later period , 
the hindrance to its introduction pro- 
bably arising fiom the extreme diffi- 
culty expei lenced in separating it from 
the earthy matters with which it is 
found in the condition of ‘iron ore* 
The ores of iron are found extensively 
scattered all over the woild, yet, com- 
pai ativcly speaking, few are now con- 
sidered as fitted for the pui poses of the 
n on-nmkci Questions of quality, means 
of effecting reduction, and other com- 
mercial questions, chiefly determine 
their value In Sweden and in some 
other countries, iron ore is found in 
solid rocks, forming veins in the granite 
of enormous thickness snch ore being 
comparatively pme, This ore is sup- 
posed to be of volcanic origin and 
being gencially in conjunction with 
igneous rocks, it, m all probability, at 
some remote period, was belched out 
fiom the molten matter within the 
globe But m this country, most of 
oui non is found mixed up m indurated 
clay or mud, in lumps or nodules, and 
it is supposed that these lumps are the 
mud of such veins of volcanic iron ore, 
ground down by the geological floods 
of an caily era The lumps are gener- 
al]) found m beds, and frequently just 
above and under, and alternating with 
the seams of coal, by means of which 
they aie to be smelted, and also in 
close proximity to the refractory 
material cilled fiie cla)% wdnch is so 
valuable an agent in their redaction 
“ Previous to the smelting process, 
by which the iron is separated from the 
earthy matter, it is found necessary to 
subject the ore to a preliminary process 
of calcining, or as it is commonly term- 
ed, roasting, which is simply a subject- 
ing of the ore to a continuous dull red 
heat for a considerable period, in order 
to drive off the foreign matters which 
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arc injurious to the quality of the 
iron, and also to produce a greater 
degree of oxidation, as well as to 
open up the ore and render the smelt- 
ing process moie easily effected Iho 
degree of heat emplojcd in roasting, 
the period of time requited, and tlic 
description of kiln or oven which is 
used, depend cntnely on the nature 
of the particular oie, and are found 
to diffei in almost e\uy local i tv , in 
all, the object is the same, namelv, to 
keep the ore at such a tempcratuie, 
and for such a length of time, ns will 
be sufficient to expel the lnjuiious 
gases , those conditions of pioccdme, 
in the grgat mijouty of cases, being 
denved from experience, lather than 
from any chemical knowledge ot the 
changes to he effected 

“ Up to this stage the oiehas but little 
lescrnblance to the vtluablc nutal 
which it contains* and the hist gicat 
step in advance is to eliminate the 
earthy matter and set the lion free 
This is effected u* different wavs, but 
the geneial method is to put the oie 
and fuel into the furnace togethu, tlicn 
to generate an intense he it by me tins 
of a strong blast of wind, until the 
lefiactoiy ore is oveicome and the non 
begins to melt Without some other 
agent to assist, the piocess of scpira- 
tion would be very impel fee tl) accom- 
plished , it is found necessary to 
employ what is teimed a ‘ flux ’ 
This flux material is also thrown in 
the furnace along with the ore and 
fuel, and the chief object of the flux 
is to unite with the eaithy mattei 
and set free the nron With argil- 
laceous or clay oie, a calcareous flux, 
generally limestone, is used , with a 
calcareous oie, an argillaceous flux 
is employed, 01, what is better, a 
mixture of both dcsuiptions of oie 
in due proportion Under the high 


temperature within the fundee, the 
two earthy substances assimilate and 
form the glassy slag or scoria, which 
being lighter, floats upon the liquid 
iron at the lower part of the fui- 
nace, and runs off by an opening leit 
on purpose, while the non (when a 
sufficient quantity is collected) is urn 
out upon the flooi into the ‘pig lion’ 
of commeice 'From the circumstance 
that the melting iron is in such inti- 
mate contact with the fuel, and from 
having to pass through it, like watcL 
thiough a filter, the quality of the non 
is necessarily much affected by the 
liatuic of tlic fuel, and as it so hap- 
pens that the piescncc of sulphui, 
phosphorus, and othei impuiities is 
found to affect the conditions of 
sticngtli and other properties of the 
non, thoso descriptions of iron that 
are made with the puicst mineral fuel 
aic tlic best, supposing other condi- 
tions to be the same, and best of all ss 
tlic iron smelted with the chaicoal 
fioni* wood, which is obviously moie 
free liom those injmious properties 
whn hb< long, moi cor less, to nil mineral 
fuel used in the non mnnufactme on 
a large scale, with which I am ac- 
quainted By suhjecting # mineial coal 
to tlic process of coking, it is purified 
to a constrict able extents, still the non 
which is made even with coke is not of 
such high quality as that made with the 
still purer fuel ot wood charcoal 

“It will thus be seen that at the very 
thicshold of tlic manufacture, there 
arc causes in opeiation that sciiouslv 
affect both the quality and the cost, and 
that although in manufacture of 01 fi- 
nance a material of the very best de- 
scription is the desideratum, still in the 
wide range of the Arts, there is, at the 
same time, a demand foi eveiy qualitj 
It thus happens, and that to a gieat 
extent, that price rather than excellence 
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is the predominating influence that 
determines the manufacture 
“Iron may be divided into three great 
classes , these are known as c tst and 
wrought iron, and steel Indeed, foi all 
practical pm poses, they may be looked 
upon as three distinct metals 

“ Cast iron is the material as it runs 
from the fust piocess of the smelting 
furnace, and is that from which both 
wrought iron and steel are made 
Dunng the smelting piocess, the non 
has absoibcd a considerable quantity 
of carbon, as well as retained seveial 
other ingredients and onginal impu- 
rities, the presence of which lendeis 
cast iron capable of being melted and 
le-melted a n umbei of times, and used 
for the rations put poses of the non 
founder, and the metilis suflieientlv 
liquid to admit of being poured into 
moulds of any form with tlio gieitcst 
facility , lienee, if cast non hid the 
toughness or stiength and the other 
good qualities ot eithei of the other 
modifications of this metal, namely 
wrought iron or steel, it would neces- 
sarily have the picicrence, not only on 
account or its cheapness, but also tiom 
the great readiness with which it eau 
be poured fnto almost any vauety of 
intricate outline, at a small cxpeudi- 
tuic of fuel, wages, or plant 
“ Cast non, yvlicn consideied as a ma- 
tenal for the iron foundei of gcneial 
articles, is mostly affected by the pro- 
portion of caibon which is present 
The carbon renders the iron more 
liquid when in the fluid state, and 
Bofter when m the solid condition At 
the same time it is not quite so strong 
m regard to its tenacity, although pos- 
sessed of more toughness than non con- 
taining a less quantity of carbou, hence 
the founder is to a gieat extent guided 
m the selection of pig iron for parti- 
cular articles by the quality of the 
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compound For castings where great 
strength is aimed at, considerable judg- 
ment is necessary m the selection of 
A mixture that will secure all the con- 
ditions of softness or hardness, close- 
ness ot the grain, and that degree of 
toughuess and stiength which may be 
necessary Thete are many instanc- 
es on record of east non having shown 
an amazing amount of stiength, tough- 
ness, and general endurance, both in 
guns and in otliei constructions , still 
at the best it is unccitaui, and, as yyill 
he seen hcreiftei, it is not strong, and 
is pioyei Imilly tieaeherous to depend 
upon, as it gives no warning befoic 
luptiuc , and hence the time Jigs arrived 
when, foi oulnaiice especially, it seems 
about to gne plac e to a bettei maten il, 
eithei wionght non or steel, or per- 
haps a combination of both 

“ The malleable, ductile, tough, and 
fibious matciml termed ‘wionght 
non/ which is so extensiy ely used by 
the smith foi eyeiy branch of Ait, is 
made ducctly hom cast non by an 
elimination liom that compound of 
its caibon, sulphui, silicium, phos- 
plioius, and other impurities, by a pro- 
cess oi oxidation , this puiification ot 
cast non produces a material with en- 
tirely different ehaiacteristies , it be- 
comes much stiongei, has greater 
toughuess, is highly infusible , it loses 
the piopcity of becoming liquid, and 
is, thcicfore, unfitted foi the fouudei s 
purposes , at the same tune, howc\ci, 
it acquires another property almost 
equally \ aluable, for, when brought to 
a high tempeiature, it acquires a vis- 
cous or sticky character, so that if 
different pieces in this condition are 
brought together they adhere, and if 
a blow is given or pressure applied, the 
scpaiatc pieces aie made to adhere per- 
manently This remarkable property is 
termed welding, and is the basis of the 
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art of forging as practised by the smith 
The conversion of cast into wrought 
iron is effected in different ways, al- 
though the same principle is adopted in 
all, namely, to bum out the silicium and 
caibon One airangcment is to duve 
off these matters by fusing with char- 
coal while a hot blast is playing on 
the liquid mass, but the more usual 
plan in this country is to subject the 
fiiqnid to the well-known piocess of 
\ puddling * The cast iron is melted 
a furnace in which a hot oxidising 
tiame isbiought to bcai upon the fluid , 
by means of non tools, the mass is 
moved and stiucd and turned o\ei 
in e\ cry ^direction so as to expose every 
portion ot the iron m turn to the in- 
fluence of the flame Undei this in- 
fluence it gradually loses its fluidity , 
and acquires the viscous or stick) pio- 
pert) It is then paitc 1 into Jumps 
of u size suitable toi manipulation , 
each lump is aftuwaids subjected w> 
a still fuithci piocess ot puuhcation, 
and one which is dependent on auotliu 
principle foi its eflu leney The lump 
of viscous iron may now be compared 
to a very duty sponge that lcqunes to 
be several tunes wetted and wiung 
in older to make it puie and clean 
On its removal fiom the puddling fur- 
nace, this lump of viscous iron matter 
like a duty sponge, is put undei a 
heavy hammer or othci apparatus, the 
blows or squeezing of which duve off 
the impurities, and the mass is worked 
out still further by means of lollers 
into a long bar of coaise and dirty 
iron unfit for the smith, and which is 
afterwards cut into short pieces These 
pieces are piled up into a bundle, and 
aie again put into a furnace and sub- 
jected to another heating , the non is 
again brought to the welding state tor 
another washing, and is again subjected 
to another beating from the steam h im 


mer and a squeezing from the lollers, 
all which still further improve the 
punty and the quality of the iron bar 
“For the production of the better 
descnptions of iron, this process of 
purification, of cutting up, le- welding, 
and hammering 01 rolling, is repeated 
sev ci al tunes, until the proper qiulity 
is attained Of course such treatment, 
while it improves the material, also 
mci eases the cost in a still greatei pro- 
poition E\cn aftci the best tieafc- 
ment, the wi ought non of commerce 
is uot chenneall) puic, although its 
combination with the giosser lrnpuu- 
tics does not seem to bo of that inti- 
mate ch uaetei that exists in cast lion 
It still ( on tains caibon, silicium, and 
other matters, which fill up the minute 
vac mt spaces between the fibic3 winch 
compose the structure of the bar In 
consequence of the gicat affinity which 
non h is foi sulphur, phosphorus, and 
othci nupunties which affect its quality, 
the quality of vvi ought non is much 
dependent on the character of the fuel 
crnplojcd in its manufuttuic, the 
pmti the co il the better is the non, 
and hence that which is made with 
wood cliai coal is necessarily the purest 
and best, although, at the same time, it 
is the most expensive The quality of 
the vvi ought iron is also gicatl) de- 
pendent on the ongiual selection of 
the mixtures of cast iron for puddling, 
and on the care, skill, and close atten- 
tion whi h aie brought to bear upon 
all its successive stages, hence iron 
comes to diffei us much in its qualities 
and properties as any two materials 
of the same class could be expected 
to be capable of doing, and more so 
than that of any other similar sub- 
stances with which I am acquainted 
This difference, however, is only de- 
tected when high conditions are aimed 
at, and then close observation discloses 
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innumerable shades of quality that 
escape the observation of the majority 
of workers m iron, who use the mate- 
rial for purposes where the object 
required is easily secured 

“ The convci sion of cast into wrought 
non by the removal of caibon and sih- 
uum completely changes the ch iraeter- 
isticsof thcmateiial It has lost the biit- 
tle property, it now fields and stretches 
before it bleaks the permanent 
yielding point is now lnghei than the 
former bicaking point, and the break- 
ing point is double that of the yield- 
ing point These aie all stiong condi- 
tions in its favoi, but at the same time 
it has many serious defeets It is dilh- 
cult to pioducc in huge masses that 
are peifectly sound tlnoughout , the 
smith or foi genian has little eontiol 01 
authority 0’s or its bchawour when in 
the welding fuinacc, and lienee it is e\- 
tiemely ditheult to pioducc huge forg- 
ings pcifcotly sound, even with the 
best tieatinent , thoic is, theicfoie, still 
gieat room for improvement, so as to 
ensure a peifectly homogeneous miss 
possessing nil the good piopcities of 
the malleable, welding, tough matciial, 
and which, at the same time, shall he 
fiee from its nnmcions defects, y tins, 
and unsoundness , yet it is but just to 
add, that, with all its many defects, 
there is no matciial at the picsent tunc 
winch can be so implicith idled upon 
and trusted with so much sccunty 
against fiactuie from sudden vibration, 
as a piece of good sound wrought iron 
“ The matet ml called steel is an mtei- 
mediate compound between cast non 
and tlic former material of wiought 
lion Steel is comparatively a puie 
non, containing a small peicentage of 
carbon, with some othet substance in 
combination, which is rather obscuic, 
and regarding which there is consider- 
able diffeicnce of opinion This com- 


bination gives the material some very 
peculiar characteristics of its own, and 
is entirely different in charactei from 
cither of the metals out of which 
it is made Steel can either be made 
from wrought iron or from cast iron 
The lattci anangement is the cheapest 
process, but the former method affoids 
the most ccitam icsults at the present 
tune, and that is the system chiefly re- 
sorted to in making the finer qualities 
of steel To make good steel of high 
qualitv, a bar of puic wrought iron is 
selected, mostly Swedish, which has 
been made with charcoal in all its pre- 
vious stages The non bars aro put 
into a fnc-bruk chest along with a 
quantity of charcoal powder , eveiy 
paitof the bai being smiounded with 
the caibon, the au being excluded, the 
whole is made white hot, and kept m 
that conditiou foi several days, genu- 
ally about a weik, according to the 
amount ot conversion tint is lequired 
Duung this period the pure white hot 
iron imbibes a new propel ty from the 
clurcoal into its own n ituie A chem- 
ical action takes place, and the 
wiought non has been thus gradually 
turned into steel Such steel, how- 
evei, is very impel feet The defects 
aie chiefly owing to its local irregulari- 
ties of con vei sion, for although the 
entuc mass ot the bar may have had 
the propel quantity of carbon put into 
it, yet it is found to be much nnpioved 
tinough mixing the particles, eithei by 
welding sevcml bars together into one 
bar, or even the mcie working of a 
single bap under the hammer has the 
effect of equalizing and greatly lmpiov- 
mg the quality The most effectual 
way, however, of obtaining a thorough 
mixtuie of the particles, is to break 
the ouginal steel bars into small pieces, 
then to melt them together m a 
crucible into liquid steel, and then to 
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mix ami pour this metal into an ingot, 
vhich, when solid, is then drawn into 
a bar of steel of the leqmred dimen- 
sions By this means of putting car- 
bon into pure iron, cast steel is pro- 
duced, which is the finest m quality of 
any of the vanetics of this valuable 
metal But good passable steel can be 
made directly from cast iron, simply by 
not cairying the puddling process on 
to the full extent of wrought non Such 
matenal is called puddled steel, and al- 
though at tiie present time it is not 
equal in quality to that which is made 
in the other way, still it is very much 
cheaper, and when more experience has 
been gained so as to deteimmc the best 
descriptions of cast non that arc suit- 
able for this particular process, as also 
the precise period when to discontinue 
the puddling operation so as to have 
the proper quantity of cat bon in the 
met cl, there can be no doubt hut that 
such cheap steel wiil be extremely 
a al uable foi many purposes, seeing 
that puddled steel is milleablc, 
and has even a higher tenacity 
tli an wrought iron A very fine 
material is *now prodm ed exten- 
snely by breaking up the lough hers 
of puddled steel and melting them 
into a cast steel, and which, for many 
purposes, is found equal to oichnaiy 
cast steel as made fiom Swedish non , 
so far as I am awaie, however, it is 
not so good for edge tools 

“ Good steel can Jbc made in a still 
more summaiy manner by means of 
the ‘Bessemer process’ The ciude 
cast non when in a melted state is 
poured into a large rcfiactory vessel 
heated, and a strong blast of air is 
foiccd thiough the fluid, producing 
a violent agitation, the silicium and 
carbon m the iron unite with the 
oxygen m the air, and are driven off 
from the metal, until the remaining 


mass is almost pure wrought iron. 
There is then added to the iron (m 
order to make it steel) a definite quan- 
tity of carbon , it is introduced in the 
condition of liquid cast iron, of known 
mixture and quality , the whole is 
then thoroughly mixed, and the entire 
process is completed in about half an 
hour fiom the time of fiist pouring in 
the cast iron to the final running out 
ot the steel into moulds or ingots 
By the Bcsst mer process large masses 
of steel can be made more easily than 
by any other method yet introduced, 
and appaiently at less cost, and theie 
is no doubt that in time this process 
will produce uniform quality 

“Steel in all its* combinations is 
a most valuable metal , in its ordinary 
state it is closer in structnie, has 
gi< ater power of resisting compression, 
and possesses a higher tenacity than 
wrought non even of the best quality, 
and as such it commends itself to the 
engineer for the manufacture of the 
best class of artules, notwithstanding 
its greater cost, and the still greater 
expense which has to be incurred in 
its fabrication into the requisite 
foims But it has another propel ty 
which causes it to transcend in value 
all other metals, namely, the capabi- 
lity of being tempered to any degree 
of hardness or softness The dis- 
covery of the fact that a piece of soft 
steel, when heated, and then suddenly 
cooled, no matter by what means, as- 
sumes a hardness appioacliing that of 
the diamond, is perhaps the most im- 
port in t of any m connexion with the 
whole range of metals, and has been of 
the greatest service to mankind In 
addition to this property of hardening, 
when the said hard substance is expos- 
ed to a gentle heat, it gradually begins 
to give a portion of its hardness, until 
at length it loses it altogether, and as 
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it so happens that at the Bame time cei tain fishes It is used m the labo- 

that the hardness is gradually depart- latory as one of the ingredients m 

ing, a definite change of colour of the forming rolled stars for rockets 

sui face of the steel accompanies Isomeric — Substances which 
the softening process, this change consist of the same ingredients in the 

of hue becomes a correct mcasuic same proportions, and jet differ esseu- 

of the change in baldness, and tially m their propel ties 

thus the precise degree of liaidncss Italian Field Gun — Is a 
or temper that may be required foi bron/e muz/lc-loadmg gun after the 

any purpose, can be attained with Ficnch s)stcm 

great ceitainty and nmfoimity Steel, J 

wrought non, and cast non can all Jack, Barrel — In artillery, a 
be lendeicd softer and less buttle by machine tor raising a carnage fiom 

means of the annealing proc css, w bull the giound when a wheel is required 

is simply causing the matcnals to be to be taken off, or foi any purposes 

made led hot, then keeping them in 111 the wot king of gun-carriages which 

that state for a short tunc, and aftci- icqiine leverage , it has superseded the 

wards allowing the w hole to cool down seiew-jaek, and is used 111 siege and 

\ci} slowl}, so that every part may position battci les 

cool at a uniform late, and no part or Jack, Xaifting* — Is used foi field 
particle be under any rcstiaint fiom carnages only The arm, which may 

piematuic withdrawal of licit, thus he adjusted within cci tain limits to 

causing local conti action and baldness a,i y requned height, is a lever of the 

TJv prolonging the period of cooling, hrst kind, and is applied accordingly 

a mass of steel compaiativel) buttle 'ihc body ot the jack is the support on 

ncqunes the character of toughness which it woiks A lifting jack is at- 

m a rcmaikable degree, and this pio- tached to each sub-division of a bat- 

cess of annealing now plavs an 1m- tery A good substitute for a jack is 

poitant pait in all modern efforts to two handspikes placed under the axle- 

use steel cither for guns or aimour trcc b y tw0 robust gunners, who will 

plates, or for anything exposed to jar ralse th e carriage sufficiently to take 

01 sudden vibration ” off the wheel A new pattern jack, 

Iron Filing’s — Used in fire- proposed by Col Clerk, ra, is the 

works elevating screw of the service, m a 

Irregular Troops — Consist cast-iron conical box, with metal top 

111 the Indian army of mfantrj, cuv- and tnangulai base This jack is of 

ally, and artillcrj , they aie chiefly great powci, and used for heavy 

located 111 the Punjab along oui fion- cairiagcs in lieu of the “ tooth and 

tier line, but Incgular Cavalry regi- pinion” and “ screw jack ” 

ments are to be found doing duty in Jack Tree ( Artocarpus integri* 
many paits of India The megular folia ) — A well-known tree in India 

tioops aie differently organised to the Itjields an excellent timber, at first 

regular both in pay and clothing The jellow, fading to brown, hard and 

cavalry find their own horses, aims, brittle, resembling satin , warps, if 

clothing, and food not propcily seasoned A cubic foot 

Isinglass — A white glutinous of unseasoned wood weighs *>0 lbs 
substance made from the sounds of The fruit 13 very much esteemed by 
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the natives in the southern part of 
India The timber is used m the 
Bombay arsenals for packing cases 
Jagged Spike — A paiticnlar 
kind of spike which is used for spik- 
ing a gun which has to be abandoned 
altogether 

Jars v Pegu — Are made of pot- 
ter}, and glazed external]} They 
are generally of a vcr} large size, and 
are used sometimes in arsenals foi 
holding oil, &c 

Javelin — A spear used b\ the 
ancients and by most nations before 
the introduction of fne-aims Tlieie 
were several sorts of javelins, made 
chiefly of wood, with a steel point , 
but there were some which had fea- 
thers attached to them, in the simo 
manner as anows and darts hue 
These latter javelins were used In the 
Poles and other nations, but pnnti- 
pally by the Moors, who called them 
eagais 

Jemadar — A native officer m 
the Indian aim}, whose position coi- 
responds with that of subaltern in a 
company of Euiopean infantr} The 
name is also given to the head m m 
of a native establishment in a faetoiy, 
and indeed to any man who exercises 
authority over a number or gang of 
men 

Jib— The overhanging part of a 
crane, or a triangular frame with a 
pulley at the end, for the chain which 
leads fiom the crane to pass ovei 
Jigger Slock— Vide Tackle 
Joining* — The wood-work prepai- 
ed by a joiner, which is of a more de- 
licate nature than carpenter’s work 
Jointer— Is a kind of plane used 
by the coopei m joining or preparing 
the sides or edges of the staves of a 
barrel, so that they shall fit well 
Jorawallak— An Indian term 
A grass-cutter attached to a cavalry 


regiment or a horse battery, who onngs 
in daily a double load of grass, and is 
paid double wages Jorawallahs keep 
ponies, by which means they are able 
to bung iu double loads 
Journal — A bearing of a shaft, 
when it is between the points where 
the power and resist nice are applied , 
a bearing subject to toision 
Judge - Advocate-General 
— As desenbed in Colonel Pipon’s 
Manual of Law, is a Government func- 
tional v, resident in London, who a<ts 
as the legal adviser of the Crown 
in matters touching military law , the 
appointment is most frequently con- 
fcirnl upon a hamster of some stand- 
ing, who is also a mcmbei of the 
House of Commons , he is sworn of 
the Tiny Cornu ll, md his tenure of 
ofliec is coeval with tint of the ad- 
mnnstiation which appoints km 

To this olfieci, the proceedings of 
all geuci il Courts-nmitial at home 
are fonvaidcd before the execution of 
the sentence, in oidci that he may 
examine them to ascertain that they 
have been log illy conducted , it then 
becomes his duty to submit them to 
Her Majesty for Her approval and 
confirmation, together with his opinion 
on an} point of law, or of procedure, 
upon which he may think it necessary 
to icmark 

The Judge-Advocate-General is 
liable to serve on Comts-martial, but 
his duties are usually performed at 
home by some officer to whom he gives 
his deputation, and abroad, by an 
officer appointed to officiate by the 
convening authority, in both cases the 
acting functionary is known as the 
“officiating” Judge- Advocate 
No general Court-martial can pro- 
ceed without a Judge- Advocate, there 
is nothing to pi event the latter being 
a civilian, but the custom of the ser- 
x 
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vico for a long period, lias confiuecl 
the office to military men 

The Judge-Advocate-Gcncial of the 
Indian aimy is now appointed by the 
Crown, and he is assisted by officcis of 
the army styled Judge-Advocates 
JTule — An Indian tcun for the 
clothing of an} beast of buidcn 
Jumper — Vide B1 isting 
Junk— Old lope, which, being nn- 
t\\ isted, is used soinctiines in arsenals 
in place of oakum, to pack shot and 
shell, and m making wads 
junk Wads— Vide Wads 
Jute — Is the hbic of the Cor - 
chotus ohtarwus (pot heib, or Jew s 
mallow) and of the Corchoius capsu- 
lans, lieibaccous annuals which m 
India glow fiom 5 to 14 feet high 
1 he foimcr derives its name from the 
leaves having been eaten as a kind of 
spinach The stems yield the fibre 
known in commcicc, from which lopes, 
hags, &c , aie made 
Jyntee or Jolntee (CE^hyno- 
meue Sesban) — A wood the dun coal 
of which is occasionally used at the 
Ishapoic Powder Woiks in the manu- 
factme of gunpowdci It is thus 
dcsuibed by Col Andetson “The 
jomtee grows from seed, and flowcis 
aftei the fiist }cai , it then mu eases 
m size till it becomes a small ticc , at 
tlnee or foui }ears old it makes the 
best charcoal, the fibres large and de- 
fined, and well sepaiatcd, the chauoal 
is of a lightish colour, and is not dense 
to the eye oi touch The tree floui - 
ishes best on the banks of small nullahs 
or watcr-eouises Jomtee charcoal is 
not so soft as that of the urhur or dhall 
Btalk, but it is moie diy, buttle, and 
hard An average-sized ticc of three 
years’ giowth will occupy about fi\e 
square yards, aud produce about three 
maunds of wood, which will yield about 
tiurt} pounds of charcoal, the quantity 


lequncdfor two 100-lb barrels of gun- 
powder Thercfoie 10,000 baircls 
would rcqunc about sixty beegahs of 
land undei constant cultivation, onc- 
thnd to be cut each yeai The aver- 
age specific gravity of jomtee w 7 ood 
is 767, and sp gr ot the charcoal pio- 
duccd fiom it 275 , and it yields 25 
pci cent oi ehaieoal ” 

K. 

Kajawahs — An Indian term 
Luge panmus, placed icioss a camel’s 
back m which tamp kettles, pots, &c , 
aie c ni ltd i)ii the march 

Kamptulicon — A composition 
of 1ml i w libber, gutta pcuha, and 
coik, which b> a cut mi ticatment is 
foiimd mto flooi cloths In appear- 
ance it is exactly like oil-cloth, and is 
susceptible oi having all kinds of pat- 
terns stamped on it A kamptulieon 
disc is used with lioxci’s sin ipnel shell 
to covu ovu the bullets and losm 

Kanat — An Indian tcim The 
vc all oi a tent 

Keep -A kind ot strong tower 
which was built foimuly in the centre 
of a castle oi foit, to which the be- 
sieged leti cited and made their last 
cftoits of defence Of this description 
is the kcepot Wmdsoi Castle 

Keg- — Anothci teim for a small 
cask or ban el In lie aw field battuics, 
kegs aie atticbed to bold the tai and 
grease foi lubricating the axle-tree 
aims In arsenals, tar and gicase are 
also kept in kegs 

Kentledge — Old cast-iron arti- 
cles which have become unserviceable, 
such as condemned guns, shot and 
shell, & c 

Kettle Drums— Are large cir- 
culai basms of metal, rounded at the 
bottom, the top being coveicd with 
vellum or goat skin They were foi- 
meily used m the artillery and cavalry, 
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and are still in use amongst the irregular 
cavalry m India 

Key — In artillery, kevs are of 
•various natures, and too numcious 
to describe They aie used for the 
spung locks of ammunition boxes, for 
shells and fu/es, for fuze hole plugs, 
and for Pettm mi’s fu7cs 

Key-Stone — In masonry, the 
stone in an arch which is cquallv dis- 
tant fiom its springing cxtieuntics 
Khalassie — An Indian saiioi 
This lace of men conic chief! v fiom 
the Chittagong distnet Besides i sea 
life, hhalassies take sen ice on shoic, 
and form a large poition of the native 
establishment attached to aiscnals 
Duung the march of a ligiment, this 
class of men arc employed to pitch the 
eoldieis’ tents 

Kicking- Strap— A strap used 
in draught to eontiol a \ iolc lit hoi sc 
One or two should be attached to each 
horse battery It is fastened to the 
shafts, and passes ov ci the c 1 oup of 
the lioi sc, thcreb) preventing linn from 
kicking 

KilogTamme — Vide Appen- 
dix 

Kilt — A dress worn 1>v men living 
in the highlands of Scotland and b} 
a few regiments m the Bntish Armv 
It consists ot a loose petticoat extend- 
ing from the waist to the knees 

King* Post — The middle post of 
a roof, the foot lestxng in the tie beam, 
and the head of the post leceiving the 
upper ends of the puncipals 

Kink-A twist or turn in a coil 
of lope 

Kit - A cant word among sol- 
diers to cxpicss the complement of 
regimental necessaries, which thev are 
obliged to keep in constant repair 
The kits belonging to gunnel s and 
drivers # of Iloise Artillery, and to 
drivers of Field Batteries, consist of 


all wearing apparel pertaining to the 
gunnei and driver, which is packed 
and carried in the valise Gunners of 
Foot Aitillery carry their kit m a 
knapsack Vule Appendix 

Kit — A composition of rosin, pitch, 
bees’ wax, and tallow, in the propoition 
of 0, 6, b, 1, to be melted together and 
poured into water, then woiked with 
the hand until it becomes soft and 
pliable It was formeil) used in set- 
ting the old pattern fuze, since the 
introduction of Boxci’s fuze it is 
not ic (pined 

Knapsack — A square case of 
canvas oi leather, pioperly picpaied, 
foi strapping on an infantry soldier’s 
back, and containing the whole ot Ins 
icgnncntal necessaries Knapsacks arc 
also provided foi artillerymen, and on 
tin inarch they arc carried with the 
baggage The etvmologv of the woid 
is as follows — “knap,’ r in Dutch, 
means eatable, and “ knappen” to cat 
hence knapsack is a sack containing 
something to eat It is doubtful, bovv- 
cvei, whether the above is correct 
The authoi of this dei nation appears 
to have confounded “ schnappsack’ 
(havicsack) with the English knap- 
sac k In German, nonns are commonly 
made up of various woids, so that the 
eombm ition expresses the precise sig- 
rnfu xtion Thus, schnappsack signi- 
fics a sack into which a soldier would 
stuff anv thing m the wav of eitablcs 
or dunkablcs which he might pick up 
on the m iich 

Another denvation of knapsack is, 
“ knapp,” tight, close, compact, and 
“ sack,” a sack 

Knight — As described by James 
m his Militaiy Dictionary, a pcison 
who on account of some eminent soi- 
vice, civil or military, or no service at 
all, is singled out fiom the common 
class of gentlemen, & c, and is peison- 
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brown colour, not very durable, and 
will rot when exposed to wet 

XLunkur — An Indian term , a 
limestone deposited from water It 13 
veiy common m India, and used m 
many parts of the country (wherever 
it can be found) for metalling roads, 
and m the preparation of lime It is 
also known under the name of ghoot- 
ing 

XLyanislng’ — Vide Corrosive 
Sublimate 

L. 

Laboratory — A department of 
an aiscnal for the manufacture of 
ammunition and combustible stores 


ally invested with a title This word, 
which is originally derived from the 
German and Dntch knecht or kneht , 
signifies servant, in which sense it is 
applied when we speak of a knight of 
a shire , it likewise means a military 
man, or rather a horseman, from the 
Latm eques, a soldier, or horseman , 
knights of this description having 
been either the king’s domestic sci- 
vants, or his life-guards 

For further information on the sub- 
ject, vide Brande and Cox’s Bictionaiy 
Knots — Are ties or fastenings 
made with cord or rope The most 
useful for Artiller) pui poses aie the 
timber hitch, half lntch, clove 01 (as- 
cablc hitch, gun sling, reef knot, cat’s- 
paw, bowline knot, sheep-shank, run- 
ning bowline knot 

XLodallie — An Indian term A 
tool used by the natives of India in 
digging all kinds of cartli-woik The 
face of the tool is shaped like a 
hoc, and has a short handle nearly 
paiallel to the face It is used m a 
kmelmg or sitting position 
XLoopab or Z>ubba — An Indian 
term A louud hollow vessel with a 
narrow neck, to contain liquid sub- 
stances, chiefly oil It is made from the 
buffalo’s hide, the hide being cut into 
small pieces and placed on a mould in 
la) ers from tunc to time, until the tint k- 
ness required is attained A small hand 
mallet is used to beat the hide to- 
gether, which is then treated with 
lnne, salt, and ashes 

XLrupp’s Gun- The rifled gun 
used in the Prussian Service, manu- 
factured from cast steel, after Mr 
Krupp’s s^ stem The guns, both 
hea\y and light are bieecli-loaders 
XLuIlum ( Nauclea parvijlora )— A 
wood used in the Bomba) Presidency 
for fuzes It is a light, soft, close, 
and even-grained wood, of a light 


A laboratory should be divided off 
into the following rooms 

A compressing room, for the lead 
used in the manufacture of bullets, 
and foi the formation of the bullets 
them seh es 

2nd — A room for heating composi- 
tion 

W — Cirtndge rooms, foi gun and 
sm ill-aim cur bulges 

4tli — Composition rooms, for mix- 
ing compositions 

r yfh — Duving rooms, for driving 
rockets, poit-fncs, fazes, &c 

6 th — Packing rooms, for putting up 
ammunition 

7 th — Rooms for the manufacture of 
friction tubes 

8 th — A room or rooms for the 
manufactuic of fulminate of mercury 
and percussion caps 

These rooms can be arranged either m 
separate buildings or under one roof , 
if in sepai ate buildings they should be 
connected by covered passages , fur- 
ther, they should be apart from any 
inhabited buildings The following 
precautions against accidents should 
be taken Avoid as much as possible 
the use of iron m the construction of 
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the buildings, fixtures, tables, &c , of 
the laboratory , sink the head of iron 
nails if used, and paste paper or putty 
over them , better still, a plug of wood 
The use of copper screws or nails is a 
still better arrangement The floor 
should be of wood, and where powder 
is manipulated, covered with leather, 
and frequently swept Keep no more 
than the requisite quantity of gun- 
powder m the laboiatory, and have 
the ammunition and finished work tak- 
en to the magazine Let powder bai- 
rels be carried in hand banows made 
with leather* or canvas, and the am- 
munition m boxes Let every thing 
that is to» be moved be lifted and not 
dragged or rolled on the floor, except 
on the chime of the band Ncicr 
drive rockets, port-fires, &c , m a room 
where there is any powder or compo- 
sition, except that in use at the time 
Never enter the laboiatoiy at night 
unless it is indispensable, and then use 
a closed lantern with a wax light , 
allow no smoking or fire near the labo- 
ratory — (Aide-Mcmone) 

Lac — As explained in Balfour’s 
Encyclopaedia, is a substance obtained 
from incrustations made by an mscet 
( Coccus lacca) on the branches and 
twigs of many trees in India The lac 
is formed by the insect into cells, some- 
what resembling a honeycomb, in 
which the insect is general!) found en- 
tire, and owing to whose presence stick 
lac yields by proper tre itmcnt a i ed 
dye, nearly, if not quite, as bright is 
that obtained from cochineal, and more 
permanent Lac is found encircling 
the branches of these trees in the foim 
of a tube , the broken branches with 
incrustations at various distances are 
called in commerce, stick /ac, which 
ought to be semi-transparent The 
colouring matter exhibited by grind- 
ing stick lac, and then treating 


it with water, constitutes seed lac t 
which, when melted up into mas- 
ses, is called lump lac Shell lac 
is obtained by further purifying the 
seed lac Lac dye consists of the col- 
ouring matter extracted from the 
stick lac It is met with m small 
squares similar to indigo, and is used 
as red dye instead of cochineal Lac 
dje is largely manufictured in India 
and exported to England In Bengal, 
lac is chiefly produced in the forests 
of Sylhet and at Burdwan, it is also 
procuiable in the Deccan, but Siam 
and Pegu afford the largest supplies 
Shell lac is used m Europe for the 
manufacture of sealing wax, also as 
varnish , m the latter form it is applied 
foi setting the fulminating charge in 
gun caps, and in coating Boxer’s fuzes 
and fnction tubes 

Lacquer — A varnish for cither 
wood or brass, made with shell lac and 
spints of wine, in the proportion, for 
wood, of 2 lbs of lac to the gallon , 
anotliei lecipc is 1 lb ot seed lac and 
1 lb of white rosin to a gallon of 
spirits of wine For brass, the pro- 
portions are \ lb of pale shell Dc to 
l gallon of spirit It should be made 
w ithout heat, simply by agitation for 
5 or G liouis It should then be left 
until the thickci poitions hive subsid- 
ed, when the cleai liquor is poured off, 
or it not suflicicutl) clear, it must be 
filtered through paper , it darkens by 
exposme to light, so that paper should 
be pasted louud the bottle to exclude 
it, or — 

lb 07 

Seed-lac 5 0 

Turmeric 2 8 

Spirits, methylated 5 gallons 

which will answer for brass fuzes or 
any other work 

Lacquer, Black-Lead — 

Used foi the piescrvation of the bores 
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of breech-load mg ordnance when laid 


up m store, composed 

as follows 

— 


lbs 

oz 

Black, lamp, div 

0 

12 

T , ( hi ic k, diy 
( red, do 

24 

6 

8 

12 

Oil, linseed, raw 

9 

C) 


The brcuh screw and bright paits 
about the guns are coated with a com- 
position of 


Tallow 3 pai ts 

Oil, lard 1 „ 

Lead, w bite, about 1 lb to a g dlon 

Thcic is a red li((]uei composed as 
follows — Rosin 12 lbs , Spanish blown, 
2 lbs , plaster of Paris, lib , tui pen- 
tine, \ pint, which is used to coat the 
interior of certain utled piopctiles to 
prevent picmatmc explosion fiom fnc- 
tion of lion against powder, which m 
shells with lapid lotation is veiy 
gicat 

Ladders, Escalading-— Lad- 
ders whose length should be lelatnc 
to that of the woihs oi wills to be 
esialidcd They lie sometimes nude 
in two oi three parts, so that they may 
be more conveniently earned In In- 
dia, the ladders are made of two longi- 
tudinal pieces of bamboo, the tians-* 
veise pieces of wood being let into the 
bamboo, and bound lound it with 
stiong rope Thcv aic of two sizes, 
26 and 14 feet long In the Home 
Service, there aie two kinds of iscalnd- 
mg ladders, those in lengths provided 
by Government with othei Lnginoci s’ 
stoics, and those of an impiomptu 
kind, made for the occasion The 
first description consists of laddeis 
about 12 feet m length, which fit into 
one anothci, so that each joint will 
give an effective length of 10 feet 
The second description of laddt r is in 
one length, which is difficult of cai- 
nago 

Ladders, Eire — - Arc made of 


rope oi wne, about 70 feet long, and 
pi iced on the roof of thatched bnr- 
racksat certain distances apart The 
object of the ladders is to enable the 
men in ease of fire, to receive and 
pass along the loof the pots of water 
handed up fiom the ground, which in 
India, with the assistance of watei- 
cngincs, is the mode of extinguishing 
fuc 

Laid under Metal — In Ar- 
tillery, implies the dcpicssioii of the 
muz/lcs of oidnamc when standing 
out exposed to the lnelcmencj of the 
wcithu,so as to pievenf watei lodg 
lug inside the boie 

Lamellar — Foimcd of thin pi ites 
oi scales 

Lampas — A complaint horses get 
on the l oof of the mouth It is re 
moved by sc auficatiou oi cautery 

Lancaster Gun — The follow 
mg dcsciipfion of the Lmcastcr sys 
tern of rifling, will cotncv to the reader 
the foun of the gun “II a gun be 
boied out eylindrically like an ordinal y 
smooth-bond piece, ind two groove 6 
aftciyvaids cut, so as to make i quarter 
of a turn m the whole length of the 
hoi e, lmt with what is termed an ‘in 
eicasing’ oi ‘gaining twist,’ then ll 
the come is of the giooves be chain 
Lied awav, the bore will become 
elliptical m foim The piojcctile wa s 
elongated, hut instead of the transverse 
section being cylindrical, ltwaselhp 
tic il, so as to coi respond yyith that of 
the boie, and consequently the pio 
jcetile could only pass through the 
boie by lotating (\ of a revolution] 
round its longci axis The gun wa' 
of course muz /lc- load mg, uid, there 
fore, had a ceitam amount of wind 
age, the shells wcie made of wronghl 
iron, for the tendency to ‘jam’ m the 
bore was so gieat, that cast iron wouh 
not stand This tendency to jam v 
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one of the pnncipal objections to this 
svstem of idling, wlicicby the binst- 
ing of the gun and fi ictuic ot the 
shell is caused ” 

Lance — This offensive weapon 
v\hich consists of a wooden shaft with 
a shaip point attached to it, is of vciy 
ancient date It denves its name fiom 
the Litiu word lancea Amongst the 
Komans and other ancient nations, the 
1 nice was used more as a pivclin than 
as a pike, and was not mtioduccd into 
modem aimics as a cnaliv wcipon 
until the time of the fn >t Nipolcon, 
who oiganised se\eial regiments of 
Polish Laniers foi tlie sciviceof the 
Jf tench Aim} In the middle agis, 
and during the ciusadcs, knights wcic 
nnaiiablj armed with the lance oi 
spe u It is doubtful whcthci the 
lmie is as effective a weapon loi 
cavaliy as the sword Its value m 
pin suit is incontestable, but at dose 
quaitcis the sabie is a supeuor mil 
moie hand} weapon Dining the Sixth j 
campugn, the ICth Lancets in dunging 
the feeikh Intantiy aic said to hive 
suffcied fiom wounds on the aim in- 
flicted at the moment of thi listing the 
hum, bv sword cuts fiom wounded 
Scikhs This fact shows the necessity 
of the lance aim being piotcctcd by 
some soit of deiensive aimour The 
sh ifts of lances are made either of 
ash oi beech wood, but b unboo has been 
found very good 

Xiance Corporal — The lowest 
i ink ot Non-Commissioned Officci m 
the Aun> He is distinguished b} a 
die vi on on the aim 

Lancers — A legnnent of cavalry 
ai med with lances They ai e also arnml 
w ith a sword and pistols 
Lands — In Artillery, the space 
between the furrows oi grooves of a 
lifted gun 

Landsturm — The voluntecis 


of Pi ussia In time of war, they rer ain 
m the countiy, and under no circum- 
stances follow the tegular army 

Landwehr — The militia of Prus- 
sia Stuctly speaking, it is a defensive 
arm\, but in the late wai between 
Fraucc and Pinssia it was converted 
into an invading foicc 

Language or Langrel — 

C ise shot made up of pieces of iron of 
irregular shape and si/c 

Laniard or Lanyard— I? a 
thin cord, with a hook attached to 
one end of it, for pulling the friction 
bar out of a friction tube, after it is 
placed 111 the vent of the gun, by 
which means the tube is ignited and 
the ft 1111c coin oj cd to the chat ge The 
hook 1-, pi iced 111 theejeof thefnction 
b ir, irul at the otlici end there is either 
a loop 01 a wooden toggle There aro 
fi\c scats of 1 itivaids for firing fnctiou 
tubes, all of which aie desenbed m 
M ijendie’s Tieatise on Ammunition 
Lansquenets— Gciraan footsol- 
tlicis 1 used tow aids the end of the 15 th 
ceil tui} They enlisted voluntanly, 
and lined themselves out as mcicen tries 
to an} povvci which was willing to pay 
them Chailc s YII of France hrst added 
them to his inf entry After the six- 
teenth ccutuiy the name fell into 
disuse 

Lanterns — 111 the Aitillcry Ser- 
vice, arc used at night in the bittcries, 
in the paik, or on the line of march, 
they arc uf two kinds, Dark and 
Muse OV} 

Lapel — Facings of a coat 
Lapping* — Is the first process a 
rifled gun undergoes after “ proof,” 
and befoie it is issued, foi the purpose 
of removing any little buns which may 
be thiown up on the edges of the 
grooves by the proof lounds 

Lascars — Native seamen, ougi- 
nall} fiom the Mala} aichipelago The 
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name is commonly ^iven to the native 
sailors used m the mercantile marine 

Xiaslling — Rope used foi securing 
sheers, guns, and any articles that re- 
quire to be fixed There are three 
kinds used for lashing — log line, seiz- 
ing line, and Hnmbro’ line Lashings 
used in mounting and dismounting 
guns, arc pieces of 2-inch rope, 1, 2, 
and 3 fathoms long 

Ziasting Cloth — A material 
similar to prunella cloth, only thicker, 
which is used foi the clothing of null- 
men m powder houses It has the 
property of not leadily catching fire 

Lateral — This term in gunnciy 
is used to expiess the deviation to one 
side or the other of the vertical plane 
passing through the axis of the gun, 
which a projectilo is often observed to 
take in its course 

X«athe — The common foot lathe 
is a machine for turning metals oi 
wood, by causing the material to 
revolve on central points, and cut 
by a tool held by the hand oi fixed 
in a slide rest There aic othci 
lathes which arc self-acting and 
self-adjusting, which arc adapted to 
plain and circulai turning, scicw cut- 
ting, and boring Amongst the self- 
acting lathes is Whitworth’s patent 
duplex lathe The peculiarity in this 
lathe consists in the employment of a 
cutting tool at the back of the lathe, in 
addition, and opposite, to the tool in 
front, but m inverted positions each to 
the other The transverse forces are 
thus balanced, and the work produced is 
more coirect, and accomplished in less 
time than by the ordinary lathe A 
lathe consists of four parts the frame , 
head-stocks, which have also the differ- 
ential pulleys to allow the velocity to 
be changed, the rest, for the tools, and 
the conespondmg differential pulleys 
upon the shaft communicating motion 


Xiatitude — In geography, the 
latitude of a place is its angular distance 
from the equator measured on the meri- 
dian, and can never exceed 90 0 It 
takes its name according to the situa- 
tion of the place North or South of the 
equator , therefore all places lying at 
the same distance from, and on the 
same side of the equator, are said to be 
under the same parallel of latitude 
Parallels of latitude are circles parallel 
to the equator The latitude of a 
heavenly body is the arc of a circle of 
latitude intercepted between its place 
in the celestial concave and the eclip- 
tic 

Xiaying 1 a Piece ,of Ord- 
nance — In gunnciy, is to point a 
gun so that the piojcctile shall strike 
the object aimed at This is effected in 
smooth-bore guns by elevating the gun 
to the angle requited to leach the ob- 
jeet, by mcaus of the elevating screw 
and tangent scale, the lattci legulating 
the icquisite dcgiee of elevation ne- 
cessary when the object to bo fired at 
is beyond “ line of metal range ” The 
usual tangent scales with smooth-bore 
guns aie graduated to degrees, half 
andquaiter dcgiecs In muzzle-load- 
ing and bicech-loading guns, the tan- 
gent scales aie giaduated to yards as 
well as degrees, and both natures of 
ordnance aic sighted alike, M L and 
B L , viz , on each side of the gun , but 
the M L guus have in addition short 
centre, hmd, and fore sights For- 
merly guns which had no tangent 
scalo were elevated by means of the 
quarter sights or quadrant 

It is sometimes found in consequence 
of the unevenness of the ground, that 
one wheel stands lower than the othei , 
under these circumstances the gun will 
throw the shot out of the true direc- 
tion towaids the lowest side, it should 
therefore not be laid directly on the 
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object, but a little to the side of the 
highest wheel, how much, experience 
only can teach, and this must be 
increased m proportion to the differ- 
ence of the level of the wheels and 
the increase of the range 

Zaead — A metal of bluish white 
colour, and lustrous, tarnishing rapid- 
ly by contact with the air, specific 
gravity when pure, 11 840, fusi- 
ble at 601° Faht , and volatilizes at 
a red temperature Lead in arsenal 
workshops is used in preparing solder 
for brass, making leaden balls, & c 
It is received from England in “ pigs” 
and “ sheets ” 

Lead* Harness— The furniture 
or trappings belonging to the centre 
and leading horses of a team 

Lead, Rod — Is used m the manu- 
factuie of compressed bullets The 
squirting machine for forming the 
lead into rod, consists of a hydraulic 
press the ram of which is keyed on 
to a piston, working m a cylinder im- 
mediately above it A charge of melt- 
ed lead is poured m through the side 
of the cylinder, near the top of which 
is a die of the diameter ot the rod le- 
quired The charging hole being 
closed, and the lead having been al- 
lowed to cool down to a point short of 
congelation, the water is pumped m 
below the ram, the piston rises and car- 
ries the lead up against the die, 
which being then the only exit, the 
lead is squirted out in the foim of rod, 
at the rate of between 30 and 40 feet 
per second The specific gravity of 
this rod has been found to be 11 334 
The following chemical examination 
of lead for bullets is herewith given, 
taken from the Woolwich Instructions 
Preliminary Arrangements and Pre - 
cautions 

“If distilled water cannot be pro- 
cured, ram water may be used instead, 


provided it remains perfectly bright 
when mixed with a small quantity of 
chloride of barium This should be 
tried by adding a few drops of the test 
to some of the water in a test-tube 
“In obtaining a fresh supply of nitric 
acid , its purity must be ascertained in 
the following manner 

“ Pour two measured dracjims of the 
acid into a dish, add about 12 drops 
of chloride of bauum, and then evapo- 
rate to dryness over the lamp When 
the dish is cool, dissolve the solid re- 
sidue by adding sufficient water to 
half fill the dish, and then pour the 
solution into a beaker If the liquid is 
not quite cleai, the nitric acid is not 
sufficiently pure 

“ The lead to be examined must be 
scraped pci fectly bright, and then cut 
into small fragments 
“ The dishes and glass vessels, after 
having been cleaned, must always be 
nnsed out with distilled or rain water 
before use 

“ The exterior of the dishes and flasks 
must be carefully dried before they 
aic placed over the lamp , the liquids 
must never be allowed to boil violent- 
ly, and a cold liquid must never be 
poured into a hot vessel 

“ Examination of the Lead — Place 
200 grains of lead fragments in a coni- 
cal flask, add six drachms of nitric acid 
and twelve drachms of pure water , 
place the flask on the gauge over the 
spirit lamp (using a small flame) and 
heat gently, until the lead has tho- 
roughly dissolved 

“If the solution of the metal is 
pei fectly clear, there is no consi- 
derable amount of antimony or tin m 
the lead, 0 2 or 0 3 per cent of these 
metals would render the liquid quite 
turbid 

“ The liquid is poured into a dish and 
evaporated to dryness over the lamp. 
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When it is nearly evaporated, the 
liquid must be continually stirred with 
a glass rod, otherwise it will spirt 
violently 

“ If the dryness is green, copper is 
present This effect is produced by a 
very small quantity of that metal 
Notice need thcref 01 e only be taken of 
this metal when the liquid, after pai- 
tial evaporation, possesses a decided 
blue colour Iron may also he recog- 
nised by its imparting a reddish biown 
colour to the dryness 

t( Add about 4 ounces of pure water 
to the dry substance in the dish, stn 
and heat gently until the solid has dis- 
solved, then pour the liquid into a 
beaker glass If it is perfectly blight, 
or only faintly turbid, the lead is fiec 
from any appreciable amount of anti- 
mony, tin , arsenic, and sulphur 

(i If there is any considerable amount 
of sediment in the liquid, the latter 
must be passed through a filter (sup- 
ported in a funnel on the tripod with 
a triangle placed across it, and the 
paper moistened with pure water from 
the jet bcfoie the liquid is poured upon 
it) , the clear solution (B) is collected 
in one of the large flasks When it has 
quite passed through the filter, the flask 
is removed and an empty beaker sub- 
stituted 

“ J'he substance on the filter is washed 
by pouring pure water into the filter 
from the jet, until a few drops of the 
water (collected m a test-tube as they 
drip from the funnel) remain quite 
bright after addition of a drop or two 
of sulphuric acid Fill a test-tube to 
about one-sixth with hydrochloric acid, 
add an equal quantity of pure water, 
heat the mixture for a short time, and 
then pour it slowly round the sides of 
the filtei, having first placed the funnel 
in a clean test-tube , if any portion 
of the substance on the filter is not dis- 


solved, it shows that the lead contains 
tin Add a drop or two of chloride of 
barium to the acid liquid , if a milki- 
ness is produced, it is due to sulphuric 
acid, and shows that the lead contains 
sulphur Place a small piece of litmus 
paper into the liquid (whether clear or 
turbid), add ammonia gradually, until 
the coloui of the paper is permanently 
changed to blue, and then a few drops 
of sulphide of ammonium , warm the 
mixtuic m the test-tube or m a dish 
and then filter, collecting the clear 
liquid in a small flask Add hydro- 
chloric acul to the liquid gradually, 
until a piece of litmus paper, placed m 
it, is permanently reddened, and heat 
to boiling If the substance which 
separates has an orange colour or 
tint, antimony is present (the colour 
should be deep, if the quantity of anti- 
mony is at all considerable ) Arsenic 
is indicated by a ijellow colour, which 
may be masked by the colour of the an- 
timony, in which case the latter is 
present m considerable quantity If 
the substance separated is white or 
green, it consists only of the sulphur 
separated from the sulphide of am- 
monium, and the absence of arsenic and 
antimonj in the lead is proved The 
solution in the flask (B) is mixed with 
three or four diopsof hydrochloric acid, 
and then boiled, sufficient pure water 
ha\mg first been added to fill the flask 
about two-thirds If the curdy white 
substance which is first produced dis- 
solves completely when the liquid boils, 
the lead is free from any appreciable 
amount of silver , but if any of the 
substance remains insoluble after the 
boiling has been continued a short 
time, the presence of that metal is in- 
dicated ” 

Leader, Rocket— For firing a 
number of rockets simultaneously The 
pattern approved of is fitted with nine 
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short pieces of quick match instead of 
ten, at intervals of 3 feet , it is 34 
feet m length and has 5 feet of leader 
clear at each end 

beading Rein— Is attached to 
the near side of the bit of the off horse, 
and held m the driver’s right hand 
It consists of a single strap, and en- 
ables the driver to keep the off up to 
the near horse 

Leaf Sight — Attached to all 
Armstrong guns, some having a + 
sight on the leaf, others a V shaped 
sight 

League— A measure of length, 
varying in diffeicnt countncs atcoid- 
mg to thfi number of geometrical paces 
it contains A league at sea consists 
of three nautical or geographical miles, 
or the one-twentieth of a degree, and 
consequently about 3 45 English 
miles 

Leather — Is the hide of an ani- 
mal after undei going the process of 
tanning Hides foi the purpose of being 
manufactured into leathei are plenti- 
ful, and readily procured m most parts 
of Upper and Lower India, those m 
most general use being the buffalo and 
cow hides The chief mait to which 
they are biought for sale is Calcutta, 
where thev pass into the hands of the 
English merchant for exportation to 
Europe, or to the tanner to be manu- 
factured mto leather Hides are gener- 
ally brought to the tarinei in a salted 
or dry state with the hair on, the 
lemoval of which is the fiist pro- 
cess the hide or skin has to under- 
go It is then steeped in watei 
from 12 to 24 hours, with the view 
of softening the hide and extracting 
the salt , to assist this, it is once oi 
twice worked over on a wooden bench 
or “ beam” with a blunt curved knife 
to complete the softening, it is then 
transferred into powerful fulling mills 


called “ shocks,” worked by machinery, 
in which the hides, say 50 of 60 at a 
time, are pounded or pressed until they 
become perfectly soft and pliable, as if 
just taken from the back of the cattle 
They are now well washed m two or 
moi c fresh waterings, and again straight- 
ened or rubbed over on the beam, 
which prepares them for the liming pro- 
cess During this process the hides are 
passed thiough a paste of lime and 
water, so that both sides arc well cover- 
ed, and then tin own into a heap for 12 
horns or so, aftei which they are thrown 
mto lime-pits and covered with strong 
lime water, in which they remain from 
2 to 10 days, the time to be regulated 
according to the nature of the hide it- 
self and the state of the weather The 
hides are again spicad upon the 
“ beam ” and unhaired by scraping 
with a tuned knife, until all the 
ban has been removed This opera- 
tion lias to be repeated several times, 
so as to leave no chance of even the 
root of a hair being left, and also with 
the view of softening the gram The 
inner oi flesh side of the hide has now 
to be examiued, and all extraneous 
mattci, such as bits of flesh, &c , re- 
moved bj a blimp cumei’s knife Ail 
n regulai ltics m the substance are also 
to be adjusted bj shaving those parts 
which are too thick The final pro- 
cess is now arrived at of preparing the 
hides for either tanning or loshmg, * e , 
converting it into huff leather 

Foi tanning, the hide has to pass 
through a chemical process of soften- 
ing or graining , this is done m vari- 
ous ways bj the application of acids 
The process is a delicate one, requiring 
much caie and attention, as without 
being thus thoroughly tieated, a good 
leather cannot be produced, and if 
slightly overdone, putrefaction at once 
takes place, and the hides are lost 
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The hides are now washed in clean 
water, and passed into the hands of 
the tanner The tanning process, or 
converting the prepared hides or skins, 
is a tedious one, requiring several 
months, and in some cases (according 
to the substance of the hide) even 
years, to thoroughly impregnate the 
pores with tannin Many patents and 
experiments have been tried in Eng- 
land to facilitate the process of tan- 
ning, some of which have also been 
tried m Calcutta, but on all sides it is 
generally acknowledged that the slow 
and most natmul piocess invariably 
produces the best and most durable 
leather Tannin is an astringent so- 
lution extracted from various baiks 
and nuts of tiees Those chiefly in 
use in Bengal are the nut known in 
commerce as the “ myrabohun,’ , “ gam- 
bler,” and the bark of the babool tree 
The first and last of these have to be 
ground or crushed as fine as possible 
by powerful machine! y made expressly 
for the purpose These substances 
readily yield their tannin qualities, 
and by soaking m water form a strong 
astringent solution called “ 007 c ” 

Our last reference to the hides left 
them in a state ready for the tan pits, 
which are usually made of wood The 
hide is now steeped in one of these 
small pits termed “ handlers,” con- 
taining merely spent ooze, or such as 
have little of the tannin propci ty left 
in them In this thev are handled for 
a few hours, when it is changed for 
a fresh and somewhat strongci ooze 
The process is repeated several times, 
each time increasing the strength of 
the ooze, until the pit is thoroughly 
and evenly coloured They are then 
gradually passed to the larger tan pits, 
m which they are spread out, sev eral 
hundred “pelts” m a pit, with lavers 
of crushed hark and ready prepared 


ooze During the process of thorough* 
ly impregnating the “ pelt” with tan- 
nin, which, as before mentioned, occu- 
pies several months, they have to be 
thrown up, and each time fresh sup- 
plies of crushed bark and prepared 
ooze applied When tho hide is 
thoroughly tanned, the fibres are of 
one uniform colour throughout, and 
it is then in a fit state to be dried 
out and transferred to the hands of 
the currier, by whom it is prepared 
for the various purposes of trade and 
commerce 

Leave of Absence — In the 

Indian service includes three kinds, 
viz — 

1 — Eurlough in or out of India 

2 — General leave on private affairs 
or sick certificate in India, or short 
leave to sea 

3 — Privilege leave 

In the rules which govern an offi- 
cer’s furlough in or out of India there 
is no distinction between sick and 
general leav e with respect to allowances 
lutlieito drawn, both being included 
under the geneial term “ furlough,” 
piovision, however, being made for the 
obtainment of leave under medical 
ceitificate without all the restrictions 
applicable to furlough when taken 
without it In the rules under the 
head of “Fui lough,” it is shown that 
an officer of the Indian army must 
serve six years after his return from 
England or elscwheic, befoie he is en- 
titled to any more leave counting as 
service, but should the officer m ques- 
tion have accumulated leave, so that 
after two years’ absence he has still 
one or two years’ leave due to him, he 
will be permitted, three years after 
his return, to proceed again on leave 
without loss of appointment Thus, 
by way of illustration, should an officer 
have four y cars’ leave to his credit, he 
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may take two, return to India for three 
years, and then proceed again on 
leave 

An officer may take sick leave as 
often as he is directed to do so by a 
Medical Board, but all leave m excess 
of what he is entitled to by the fur- 
lough rules will have to be made up 
again in completing his service foi 
pension Again, absence on medical 
certificate for a longer period than two 
years at one time, or departure on 
such furlough within three )cars of 
the date of return from a previous 
furlough of not less than one year, 
will involve forfeiture of appointment 
This may, however, be extended 
to a third year on English par 
An officer of the Royal (late In- 
dian) Service, such as the Ai tiller v, 
Engineers, and new Lin* 1 Regiments, 
and who is on staff employ, may pro- 
ceed under the rules of 1 868 to England 
for two years without loss of appoint- 
ment, even should it be a five-) car 
appointment , but the time he is absent 
will be deducted from the fi\c-)ear 
tenure 

An officer m the Butish Army, anti 
holding a five-) ear appointment, if 
proceeding on lca've on medical certi- 
ficate, can only do so for six months, 
retaining his appointment To regi- 
mental officers of H M British ser- 
vice, the furlough rules of 1868 arc 
not applicable 

With reference to the next head, viz , 
leave m India, it is ruled that an offi- 
cer, if he wishes it, may take all his 
leave m India, undei the same cir- 
cumstances as if he went to Europe 
Further, an officer may take short 
leave in India, for six months m a 
year, without forfeiture of appoint- 
ment , but should he take advantage 
of this for a third year, he will lose 
his staff appointment 


Then again, an officer may take six 
months* leave on medical certificate, 
and have it renewed for another six 
months, should his health require it, 
limiting the absence to one year with- 
out forfeiture of appointment, which 
will not be looked upon as furlough, 
but will be held to constitute a part of 
the maximum period of eight )cars* 
lea\ e of absence to which an officer is 
entitled in his entire period of service 
Short leaye not exceeding three 
months may also be taken to sea on 
the condition mentioned in the above 
paragraph, but absence from India for 
any longer period will be treated as 
furlough 

Privilege leave for 60 days in each 
year is granted to all officers m mili- 
tary emplo) should this time be ex- 
ceeded, it must be converted into gen- 
eral leave, unless sickness has been 
the cause of detention 

Ledger — A debtor and creditor 
account book in which the entries 
from the day book are made 

Legion — In the common accepta- 
tion of the term, signifies an) large 
body of men, and is applied to a distinct 
force of horse and foot seivmg with an 
aimy Such, for instance, was the 
British Legion which served m Ame- 
rica, and the Spanish Legion m Spam 
The term legion in antiquity was given 
to a body of Roman infantry, which usu- 
al ly consisted of ten cohorts, or 5,000 
men This, however, does not ap- 
pear to have been a fixed number, as 
at diffeient periods in Roman history 
the legion varied from three to six 
thousand men 

Length of a Gun — In smooth- 
bore guns is the distance between the 
rear of the base ring and face of the 
muzzle, measured m a line parallel to 
the axis The length of B L rifled 

guns is measured from behind the 
# 
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breech to the face of the muzzle, the 
breech screw not being included, of 
M L rifled guns, from the neck of the 
cascable to the face of the muzzle The 
length of a mortar is the whole dis- 
tance from face to breech, measured 
along the axis Experience has shown 
that it is not desirable to make the 
length of a gun more than eighteen 
or twenty calibres The reason of this 
seems to be, that this length ensures 
the total combustion of the charge, 
and for any mcicisc of length over 
what is neccssaiy to insure this betoic 
the ball leaves the muzzle, a loss of 
velocity follows fiom the fiution of 
the ball against the sides of the bore 
Length of Projectiles— Tins, 
as is shown in Captain Orde Biowne’s 
Treatise on Ammunition, necessarily 
vanes in the different descnptions ot 
projectiles for the same gun, inasmuch 
as it is to some extent subordinate to 
the consideration of bringing them all 
(with certain exceptions) to the same 
weight, but it has been decided that a 
length of two calibres at least is ne- 
cessary for vcij accuiatc shooting, and 
it is desirable foi good “ tts viva” oi 
destructive effect on impact at any but 
very short ranges, to have the weight 
great m propoition to the calibre, oi 
in fact to the suiface ot icsistance, 
and of course this is favomed by an 
increased length of projectile 

XiOHS — A portion of any medium 
bounded by two spheucal surfaces 
having a common axis, or bj a spheri- 
cal suiface and a plane one 

better of Marque— A letter 
or commission formerly given by the 
Admiralty, or admiral on a station, in 
time of war, to the commander of any 
private vessel, authorising him to 
cruise on the seas, and capture any of 
the enemy’s ships or propeity found 
on the seas or in harbours 


Levee— This term originally meant 
visits of ceremony paid in the morning 
among persons of rank It is now 
understood to mean an assembly at 
Court on State occasions of those of 
Her Majesty’s subjects who are entitled 
to the privilege, to do honour to the 
So\ eioign The privilege of holding 
levees is a( eoided also to Her Majesty’s 
representatives at home and abroad 
X«evee en masse— The general 
using of a nation in self-defence to 
repel mi asion, or to answer the inten- 
tions of its governing poweis 

Level — An instrument for deter- 
mining the difference of height be- 
tween any two objects or places 
Level, Spirit— A glass tube 
closed at the ends and neaily but not 
quite filled with water or spirits, fixed 
m apiece of wood or metal, with a flat 
base to which the tube is perfectly 
paiallcl , when placed on a level sur- 
face, an an bubble will be at tho ccntie 
of the tube Of spmt levels used m 
connection with instruments for mca- 
sunng the diffci cnees of level, or ver- 
tical distances between different sta- 
tions, ate the Y level, Troughton’s 
impiovcd level, and Gravatt’s level 
Lever — “A straight and solid bar 
turning on an axis is called a lever 
The aims of the lever are those parts 
of the bar extending on each side of 
the axis The axis is called the ful- 
ctum or pi op Levers aie commonly 
divided into three kinds, according to 
the position which the fulcrum has in 
relation to the povvei and weight If 
the fulcrum be between the power and 
weight, the level is of the fiist kmd 
If the weight be between the fulcrum 
and power, the lever is of the second 
kmd If the power be between the 
fulcrum and weight, the lever is of 
the third kmd Of whatever kmd the 
lever may be, the conditions of eqmli- 
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bnum of the power and weight will 
be such, that they are inversely as 
their distances from the fulcrum, this 
being the general condition of equili- 
brium for all machines which turn 
round a fixed axis (Larclner ) 

Lever, Armstrong 1 Gun— Is 
the iron handle which is fitted on the 
circular portion of the In etch screw 
end, and revolves with it It is kept 
in its position, endwise, by two split 
keep-pins, working m gioovcs, turned 
on the breech screw Ihe object of 
the lever and tappet airangcment is to 
gam a powerful momentum in tighten- 
ing up and releasing the vent piece 
from its seat m the gun 

Levitation— The reducing of 
hard bodies to a very fine powder by 
grinding with water 

Levy — In the militaiy acceptation 
of the term, the act of lai&ing men for 
the defence and safety of a country 
Lewis — An ingenious mode of 
lifting heavy weights It consists ot 
three pieces of iron, two of them 
wedge shaped, and the third straight, 
which, when placed together with the 
straight piece in the centre, form a 
dove-tailed wedge The lewis is insert- 
ed m a hole of similar shape, which is 
cut in the stone To the end of each of 
the pieces a ring is attached, through 
which a horse-shoe ring is passed, and 
to this latter the rope or chain is 
fastened 

Lieutenant — The rank next to 
a Captain This word is originally de- 
rived from the Latin legatus, locum 
tenens , and comes immediately to us 
from the French lieu-tenant , supply- 
ing or holding the place of another 
The Senior Lieutenant takes the com- 
mand of a company upon the absence 
or death of the Captain 
Lieutenant-Colonel — The 
next rank to that of Colonel in the 


Army This officer commands the 
regiment in his own right, if senior, 
regimentally, of that rank , and upon 
him devolves the care, responsibility, 
and discipline of the officers and sol- 
diers under his command 

Life-Guards — The mounted 
bod} -guard of the Sovereign In the 
Bntish Ann} there are three corps, 
two termed Lifc-guaids, and the third 
the Blues They never leave the 
countiy except on great emergency 
These regiments wcic present at the 
battle of Watciloo, and greatly distin- 
guished themselves 
Life-preserving: Appara- 
tus — Vide Manby’s Shot 

Life-time— As applied to cannon, 
is the length of time or the number 
of lounds a piece of oidnance will 
stuid before it becomes unservice- 
able Tins is estimated m smooth- 
bore ordnance at fiom one thousand 
to twelve hundred rounds with ser- 
vice charge and one shot Experience, 
however, lias shown that it is not so 
much the number of rounds fired which 
destro} s a gun, as the high elevation 
given to it to obtain extensrve range 
Guns fiicd horizontally, or at no great- 
er elevation than 5^ or 6°, do not ex- 
perience the great strain that a gun fired 
at 30° would, and the reason is obvi- 
ous, as guns filed at a low elevation re- 
coil m proportion to the relative weight 
and friction of the projectile, where- 
as when elevated to 30°, the gun can- 
not recoil, the force therefore is exert- 
ed downwards, and the gun impinges 
on its support, which is comparatively 
immovable , thus the force which dis- 
placed the gun m the first instance, 
is now exerted on the sides of the gun 
The initial velocity is also increased 
with the angle of projection, which 
causes the shot to press more upon the 
charge and thus to increase the resist- 
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ance of the expansion of the gases 
This increased resistance also adds to 
the strain upon the gun The new 
bronze nfled gun for India has stood 
upwards of 2,500 rounds 

Slight S all B— Are thrown from 
mortars at night, to discover the opera- 
tions of an enemy They continue 
alight from 10 to 20 minutes Light 
balls arc of four different natures, viz , 
10 inch, 8 inch, 5\ inch, and 4| inch 
Their form is oblong The skeletons 
are made of wrought iron, and are 
coated with canvas called “ Osnaburg,” 
which is 24 inches wide 

The proportions of composition are 
as follows lbs oz drs 

Saltpetre, ground ,640 
Sulphur, ground 2 8 0 

Rosin, pounded , 1 14 0 

Linseed oil, boiled 0 7 8 

Iilght Cavalry —As their name 
implies, are a body of men who from 
their light equipments and active 

horses are especially adapted for mak- 
ing long marches, performing outpost 
duties, skirmishing, & c Such arc 
the Uhlans of the Prussian Army 
In the British Service the Light Cavalry 
consist of the Hussar and Lancer 
regiments 

Zaiglit Infantry — Were for- 
merly a body of active and strong 
men selected from the aggregate of 
regiments in the service, and made up 
of promising recruits They are now, 
as far as any distinctive characteristic 
in uniform is concerned, abolished , but 
the light infantry regiments still borne 
on the Army List, and whose appella- 
tion is purely honorary, can be distin- 
guished by their equipment, from their 
having bugles instead of drums, and 
wearing a green plume m the shako 
instead of a ball tuft, further, they bear 
the bugle on the forage cap and knap- 
sack. 


Xiigrbtningr Conductor— Fide 

Copper Rod 

Xiig’num-Vitee — A wood which 
grows in the West Indies and South 
America It is very hard and heavy, 
indeed one of the heaviest of woods 
Li gnum-vitai is much used in ma- 
chinery, and for a variety of works 
requn mg hardness and strength This 
wood contains a large quantity of gum 
guaiacum 

Xilmb— 1 The giaduated aic of a 
surveying instrument 

Xiimber — A carriage mounted on 
two wheels of the same height as the 
gun cairiage, and to which the horses 
are attached A light field limber con- 
sists of a frame-work of wood, which 
is composed of three futchels, an iron 
axle-tree, axle-tree bed, foot and plat- 
form boards, shafts and a splinter bar 
Two ammunition boxes are placed on 
the framing ovei the axle-tree bed At 
the back of the limber is an iron hook 
or pintle to which the trail of the gun 
carnage is attached, forming for the 
purpose of transport or manoeuvring 
a four-iv heeled carriage 

liimber-Vp— An order given to 
the gun detachment of a battery after 
firing to attach the limber to the gun 
carriage, preparatory to advancing or 
retreating 

Xilme— (CaO) or Oxide of Cal- 
cium This very useful substance is 
prepared by the decomposition of car- 
bonate of lime by heat The opera- 
tion is carried out on a very large scale 
m kilns or furnaces Anhydrous lime, 
or “ quick lime,” is a soft, white, amor- 
phous solid When exposed to air, it 
soon absorbs water, the lumps crumb- 
ling to a bulky powder, which is hy- 
drate of lime, or “slaked lime ” Lime 
is one of the most infusible bodies 
which we possess, it resists the highest 
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beat of our furnaces The uses of 
quick and slaked lime will be found on 
reference to Abel and Bloxam’s Hand 
Book of Chemistry Lime is occasion- 
ally found in saltpetre It can be de- 
tected by oxalate of ammonia 

Xaimlt, Founder’s— -The 1 nu- 
tation of error for guns, shot, & c , 
allowed to the founder 

Xaine — In militaiy affairs, a term 
given to the regular and numbered 
troops to distinguish them fiom the 
auxiliary troops of the British Arm}, 
such as the militia, volunteer, and 
yeoman vy corps The Life Guards, 
Foot Guards, and Dragoon Guaids 
are not numbered amongst the regi- 
ments coming under the designation 
of the Line 

Xaine — According to the drill- 
book, a battalion is said to be in line 
when its companies aie deployed on 
the same alignment to then full ex- 
tent, i e , m two ranks Columns aie 
said to be in line when their fronts 
are on the snim alignments 
Xaine, Cotton— Used for tent 
ropes and slow match 

Xaine, Hambro' — A kind of 
whipcord, and used for the same pur- 
pose as log line 

Xaine, XaOgT — Used for lashing 
to gun aprons, sponge and muzzle 
caps, &c There is also a log line 
made m India which is used for chok- 
ing rockets, for handles for case shot, 
&c 

Xaine, Seizing — Used on the 
mar(h for lashing any spare articles 
it should be well rubbed with tai and 
grease, being much exposed to the 
weather It is made up in skeins 
about 29 feet long and one inch in 
cireumfeience 

Xaine of Fire— In gunnery, is the 
production of the axis of the gun di- 
rected upon a point which is at aveiti- 


cal distance above the object to be 
struck, corresponding to the time of 
flight required for the range, and at 
the end of which time the shot will be 
brought to the object by the force of 
gravity 

Xaine of Xaeast Resistance 

— In blasting or mining, is a line 
drawn from the centre of the charge 
to the nearest surface of the ground 
Xaine of Metal— In gunnery, 
the \isual line connecting the front 
and back sight when the latter is at 
its lowest point, i e , connecting the 
notch on the tangent sight with the 
notch on the swell of the muzzle, or 
dispart sight, when the trunnions are 
perfectly horizontal 

Xaine of Metal Elevation — 
In gunnery, is the elevation due to the 
conical f oi m of a gun, when the gun 
is laid on an object by the line of 
metal (there being no dispart patch) 
In thus elevating the piece, the pro- 
longation of the axis will pass over 
the object aimed at 

Xaine of Operations —With 
rcfeience to the movements of an 
aimy, is the line by which it advances 
tiom its base into the theatre of war 
Xaine of Sigkt— In gunnery, is 
the line drawn from the top of the 
tmgent scale (at any elevation), and 
mu/zle sight, to the object, when these 
three are brought into the same line, 
it is called the “ line of sight ” 

Xaines — A connected series of field 
woiks, whether continuous or at inter- 
vals 

Xiinlngr — In artillery, is the pro- 
cess pursued, after the proving of rifled 
guns, to enable the manufacturer 
to adjust the sights and elevating 
plates 

Xiink— The connecting part of a 
chain To measure the length of 
links, the inside dimensions are taken, 
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ns they alone contribute to the length 
of a chain 

Unseed—' The seed of the flax 
plant In India, it is principally used 
m the manufacture of linseed oil , the 
oil is contained m the kernel of the 
seeds (Lmum usitati&simum ) and may 
be either cold drawn, or, as is usual, 
obtained after the seeds have been 
subjected to a heat of 200° It is 
one of the cheapest fixed oils and 
is used in the mantifactmc of paints, 
varnishes, and pi mting inks, it is whnt 
is termed a drying oil In arsenals, 
both English and Indian, linseed oil is 
made use of in its unboiled state, if 
fresh, and it will be found supeuor to 
any other oil When quite fiesh it 
answers \ery well in making paints, 
but if not, it req lines to be boiled 
before being used , a quantity of 
litharge, pounded and wrapped m a 
piece of muslin, being boiled in it as a 
dry ei 

Linstock — Used in a standing 
battery to hold the slow match It is 
made of wood, the lower end pointed 
and shod with iron, the uppei end, lot 
holding the slow match, being also 
made of lion Since the introduction 
of friction tubes it can scaitely be 
required 

Up Strap — A small strap with 
a buckle, passing from one ehcek of tin 
bit thiough a nng in the centre of tin 
curb chain to the othei check, for the 
purpose of preventing the horse fiom 
seizing the cheek of the bit in his 
mouth 

Listening Gallery — Vide 

Gallerj 

Litharge — Vitrified lead It 
is mixed with paint which has been 
manufactured with boiled oil, and is 
used as a drjer 

Litmus- A \ lolet blue dye, pre- 
pared chiefly m Holland from a lichen 
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iv Inch grows m the Canary and Cape-de- 
Veide Islands It is met with m small 
cubical cakes of a dusky blue colour, 
light and easily pulverised It is used 
as a chemical test of acidity, being red- 
dened by acids, w bile the blue is restored 
by alkalies , for this purpose it is em- 
ploy cd cither in the form of a tincture 
or of unsized paper coloured with it 
A moic convenient and perhaps more 
generally useful blue test paper is pre- 
pared from the red cabbage When 
tins is sliced and boiled in water, a 
blue solution is procured On this 
being concentrated bv evaporation, it 
may be used in the same maimer as 
litmus for itycing paper The colour 
of such paper is tendered red by acids, 
and green by alkalies, while it is en- 
tirely un iffccted b> the neutral salts 

Xiitter — A sort of stretcher 01 hur- 
dle bed on winch wounded officers or 
soldieis are carried off the field of 
battle The doolie in India performs 
this sci \ ice 

Zaive Shells — Shells loaded 

v ith their bursting charge ready for 

sen ice 

Lixiviation — A term used in the 
solution of organic substances from 
-vegetable matters Soluble consti- 
tuents may be conveniently removed 
fiom poious bodies by lixiviation, for 
instance, washing caiths, & c , contain- 
ing mtie 

XiOad — In gunnery, to “set 
home” the chaige and projectile’ in 
a gun Loading is effected either at 
the muzzle or breech, accoiding to 
the nature of the oid nance used 
Most of the Armstrong guns are 
breech-loadeis In mu77le-loadmg 
guns, the first operation before loading 
is to sponge out the piece , this 
being accomplished, the cartridge is 
inserted and rammed home, the shot or 
shell then follows, and care must be 
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taken that the shot is well rammed 
home, as any space left between the 
cartridge and the shot would render the 
gun liable to burst , it is of the utmost 
importance that this should be attended 
to , the gun being loaded is then 
primed with a friction tube and ready 
for action In the Armstrong brccch- 
loading guns, a lubricator is used, which 
cleans the gun out after every round, 
theieby doing away with the neces- 
sity of sponging, except occasionally 
In loading heavy M L rifled guns, 
special apparatus is used for lifting 
the projectile into the mouth of the 
gun 

Loaders — Arc used with siege 
howitzers to steady the shell in its 
passage down the bore The fixed iron 
band which crosses the hollow hemi- 
sphere of the loadei has a hole m it 
which embiaccs the fuze, and which oil 
leaching the bottom of the bore can be 
easily disengaged 

Loadstone — A combination of 
the protoxide and peioxido of iron 
This term is applied to the magnetic 
non ore, or natuial magnet, fiom an 
early observation of its most useful 
directive piopeitj by vanous nations 
It is derived from the Icelandic word 
liederstein , or the leading stone , from 
the Saxon Icedan , to lead, whence the* 
English name load or loadstone 

Loam — A native clay mixed with 
quartz, sand, and lron-oclne, and some- 
times with carbonate of lime 

Lock — In draught, this term is 
applied when putting on the drag or 
locking chain to a wheel 

Lock y Gun — As attached to na- 
val guns, was introduced into the Bri- 
tish Naval Service as early as 1778 It 
appears that they were then flint locks, 
and continued m use until 1818, when 
the double flinted locks invented by 
Sir H Douglas were ordered for gene- 


ral use m the Navy These were r^ om- 
mended by that officer also "for land 
guns, whether field, siege, or garrison, 
and the recommendation was strongly 
backed by the late Sir A Dickson, of 
the Royal Artillery Subsequently, 
the discovery of the percussion prin- 
ciple having been made, percussion 
locks and tubes were introduced , but 
since the introduction into the Navy 
of Col Boxer’s friction tube, made 
with a quill, the peicussion lock has 
been superseded 

Locking 1 Angle— The turning 
angle of can rnges, or the angle formed 
between the gun carnage and limber, 
when the wheel of the lattor comes in 
contact with the locking plate on the 
ti ail 

Locking Chain— The chain at- 
tached to a gun carriage to retard its 
progress m steep descents It is fast- 
ened underneath the carnage 

Locking Plate — Is fixed to 
both sides of the tiail of a field car- 
nage, about two-thnds the distance 
between the checks and the end of the 
trail, and is so placed, that when the 
carriage is turned round at a very acute 
angle, the wheel, though it comes in 
contact with that portion of the tiail, 
can do it no injury, as the plate acts 
as a fender 

Lodgment — Iu gunnery, the 
hollow or cavity in the under part of 
the bore where the shot rests when 
rammed home, formed, in smooth-bored 
ordnance, after much firing, from the 
clastic force of the powder acting upon 
the upper surface of the projectile, and 
forcing it down, so as to occasion an 
elliptical indentation 

Lodgment— In fortification, an 
mtrenchment hastily thrown up on a 
captured breach or outwork, m order 
to maintain the position against recap- 
ture. 
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XiOg&rltlim— The logarithm of a 
number is the power or exponent of 
any other number, called the base, to 
which the latter must be raised to 
equal that number For instance, 10 
being the base, the logarithm of 100 
is 2 (10 a ), of 1000 (10 s ), &c 
■Log* Iain© — Small cord 
Xiong’e — The training ground for 
the instruction of a young horse, to 
lender him quiet and tractable, as well 
as supple , to give him free and proper 
use of his hirbs, to form his paces, 
and to prepaie him in all respects for 
the Cavalry Service 

Xaongritude — Signifies with refer- 
ence to the earth, its extent from East 
to West, in contradistinction to its lati- 
tude, or extent from one pole to 
another The longitude of a place is 
its distance from some given point 
called the meridian, which is reckon- 
ed either East or West The English 
reckon from the meridian of Green- 
wich The longitude of a heavenly 
body is the arc of the ecliptic intercept- 
ed between the first points of Aries 
and the circle of latitude passing 
through the body It is measured from 
West to East, entirely round the circle 
XiOOphole — Vide Holes 
XiOOt — The Indian term for plun- 
der, or pillage 

LOW Pressure — In a steam 
engine, is when the steam is drawn 
off into a condenser The term is 
applied to a condensing engine 
Lubrication — The oiling or 
anointing with grease or fatty sub- 
stance, surfaces which come m con- 
tact with each other For the compo- 
sition used in the lubrication of axle 
arms vide Grease 

XiUbrlcator y Boxer’s — Con- 
sists of a disc of milled board, a thick 
felt ring, and an air-tight vesgel of very 
thm copper filled with equal propor- 


tions of tallow and oil Bees , wax is 
nsed eb a lubricator for rifled small- 
arm ammunition, each cartridge being 
dipped in melted bees* wax raised to 
a temperature of 210° Faht 

Lubricators are used with Armstrong 
guns to cleanse the bore and save the 
trouble and delay of sponging the gun 
after each round 

JLug?— The ear or loop of a shell 

ZaUnette — A work larger than a 
redan, with two faces and two flanks 
It is much used in field fortification, 
and is sometimes placed on the capitals 
of the works in a permanent fortifica- 
tion, m advance of the glacis, to cover 
some ground which it is desirable to 
occupy 

ZaUte — Chemists’ clay or loam , 
it is used m closing a retort placed in a 
receiver foi the purpose of excluding 
the air There is also a mixture 
termed “lute composition ” used for 
keeping the bungs of powder cases air- 
tight it is composed of tallow and 
bees’ wax 

M. 

Machicoulis Gallery — Is 

one of the means resorted to m the 
defence of buildings It is construct- 
ed over the entrance to a house or en- 
closure, or over posts where an open- 
ing is liable to be effected, the floor 
being perforated to enable the defend- 
ers to fire downwards A balcony 
may be converted into a Machicoulis 
Gallery by making the front and sides 
bullet-proof, and forming openings m 
the floor, so as to enable a perpendi- 
cular musketry fire to be directed upon 
the enemy below 

Machine— In a general sense, is 
any thing that is used to augment or 
to regulate moving forces or powers 
The term is generally restricted to a 
certain class of agents which seem to 
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its diameter, and its weight about 
half that of a solid shot of similar 
diameter This nature of shell is filled 
with bullets, and the bursting charge 
poured among them, which is ignited 
by a fuze, the bullets proceeding on their 
course with the same velocity which 
the shell had on bursting The object 
in using shrapnel shell is to give the 
projectile at long distances the power 
and efficacy of case shot, it is most 
effective when used against masses of 
troops, and the fuze should be so adjust- 
ed as to cause the shell to burst 50 yards 
short of the object fired at This pat- 
tern shell is now obsolete, having been 
superseded by Col Boxer’s Diaphragm 
Shell, which is only used with smooth- 
bored ordnance 

Shellac— Vide Lac 

Shelling 1 — Assault of a place by 
means of shells, bombarding 

Shelter Trenches— As stated 
m the Instruction m Military Engineer- 
ing, 1870, the increased power of the 
improved rifled arms of the present day 
renders it more than ever necessary that 
cover should be pro\ ided for troops in 
action. This can be best obtained 
where natural cover is not at hand, 
bv means of small trenches called shel- 
ter trenches 

As explained in the above-quoted 
work, “ it is essential that there should 
be ready means of getting m and out 
of these trenches both to the front 
and the rear, it is also desirable that 
they should not offer any great impedi- 
ment to a forward movement, and that 
troops should be able to march straight 
over them when necessary At every 
100 yards or so, to enable guns, cavalry, 
&c , to pass, slight ramps should be 
formed, or intervals left in the trencheB, 
which may at these places be made to 
overlap 

“ The most rapid way for infantry 


to obtain cover, is by the exca ration 
of a trench 2 feet wide and 1£ feet 
deep , the earth is thrown to the front, 
so as to form a parapet 1§ feet high, 
the interior slope being built up as 
steep as possible with sods, clods, &c 
Such a trench can be executed by men 
with their accoutrements on, and dis- 
tributed at from 4 to 6 feet intervals 
in from 10 to 20 minutes ” 

Shield — Defensive armour of very 
ancient date, and worn even at the 
present day amongst nations where 
civilization has not made much pro- 
gress Shields have been made of 
wood, iron, and basket woik, and weie 
earned on the left arm in defence, 
while the right arm wielded the sword 
or spear 

The term “ shield ” is also given to 
those massive Btiuctures of iron which 
are used as an outer casing to the 
granite or brick walls of masonry of 
a fortification, or as covers to em- 
brasures Shields of all dimensions, 
representing the sides of plated armoui 
ships, have been set up from time to 
time at Shoeburyness, for the purpose 
of testing their resistance to rifled pro- 
jectiles 

ShoeSf Powder— Are made of 

leather, unblackened, and sewn to- 
gether They are of larger dimensions 
than the usual shoes They are used m 
all mill-houses where the manufacture 
of powder is carried on, and no one is 
allowed to entei a powder-house with- 
out first slipping them on 

Shot— An iron sphere cast either 
solid or hollow There are several pro- 
jectiles designated shot,-~viz , round 
(solid and hollow), case or canister, 
grape, bar, and chain shot , the two 
latter are now obsolete Since the in- 
troduction of rifled artillery, elongated 
shot have been introduced and are used 
with both breech and muzzle-loading 
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guns , with the former, Armstrong’s 
solid shot , and with the latter, Palli- 
ser’s shot of 12, 10, 9, 8, and 7-inch 
calibies 

Shot, Case —Vide Canister 

Shot, Chilled— Shot foimed by 
pouring liquid grey cast-iron into a 
cold metallic mould, so as to cause the 
most sudden cooling possible By this 
piocess, which has been introduced bj 
Majoi Palliser, the surface of the shot 
is rendered extremely haul, and ca- 
pable of penctiating iron-plated ships 
It has been found only necessaiy to 
chill the head of the shot, and to let 
the body be oast in sand ( Vide Moulds 
for casting Shot oi Shell ) 

Shot-garlands— Arc used to 
retain shot placed on defences they are 
made either of iron oi wood Hithcito 
garlands have been made of cast-non 
and of a square pattern, but they 
arc to be used up and replaced b) 
w rou ght-i rou of a rectangul ir form 
They picservo the shot fioin detcnoia- 
tion, and it is usual to place a tier of 
unserviceable shot undci the service- 
able pile 

Shot-gauge— Vide Gauge 

Shot, Grape — Vide Grape 

Shot, Hollow — Were intro- 
duced into the Naval Service with the 
8 and 10-inch shell guns befoie iron- 
plated ships were built, with the view 
of enabling ships to can} a compara- 
tively light gun with projectiles of 
larger diameter and less charge of 
powder than are required for solid shot 
In long ranges the hollow shot is un- 
doubtedly inferior to solid shot, and it 
is only m short ranges, when the hollow 
shot can penetrate a wooden ship’s side, 
that the magnitude of the fracture, as 
well as its splintering and shattering 
effects, will be greater than those pro- 
duced by the solid shot In long 
ranges the hollow shot is very liable to 


lateral deviations, as might be expected 
from its lightness, the deviations tak- 
ing place principally near the further 
xtremity of the trajectory 
Shunt Gun— A muzzle-loadmg 
lifted cannon, introduced by Sir W 
Armstrong, on what he terms the shunt 
pnnciplc In the shunt gun, the pro- 
jectile is introduced into the piece on 
ribs or buttons, but with this pecu- 
liaiity, that the projectile enters by one 
3Ct of grooves and comes out by another 
set Or, as explained by Lieut -Colonel 
Owen, “when the shunt gun is loaded, 
each stud presses against the ( loading ) 
side of a groove, and runs easily home, 
being shunted on its way down into the 
n mow portion of the groove , but on 
coming out again, it presses against 
the ( driving ) side, and near the muzzle 
rises up the incline into the shallow 
part, or on the high level , and so is 
slightly compressed , the projectile 
thcicfoie leaves the bore fitting tight- 
ly, and with its axis stable ” 

Sickleghar — An Indian term 
A native of India cmplojed in arsenals 
for cleaning metal work 

Siege — A regular oigamzed attack 
ou a fortified position, bj means chief- 
ly of artillery 

The term comes from the French 
sitge, which signifies a seat, chair, &c 
Hence to “ sit down before a place” sig- 
nifies, in a military sense, to choose a 
position from which you may com- 
mence the necessary operations to at- 
tack and get possession of it 
Siege Artillery — Before the 
introduction of rifled guns, siege 
artillery consisted of the 24-Pr gun of 
50 cw t , the 10 and 8-mch howitzer, the 
10 and 8-inch iron mortar, and the 5£, 
and 4^-mch brass mortar It now 
consists of the following, with the pro- 
portions shown for what is termed a 
Siege Train , viz 
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naturalised in some parts of India, 
where it belongs to another genus, 
and is decidedly inferior to the leal 
mahogany This last, however, ha 
been grown m the Botanical Gardens, 
Calcutta, and pronounced very favoi- 
ably upon, showing that the tiuo 
\ anety may be grown in the Last 
Indies It is found in some ol the 
Teuassenm gardens, wheie it appeals 
to flourish Professor lltvyle in Ins 
Productive llesouices of India, states 
“ the tree is now common in Noitliein 
as veil as Southern India ” 

Mail — Piimanly denotes the holes 
or meshes in a net It likewise signi- 
fies a round non ring , hence coat of 
mail,’ a coat of armoui or steel net- 
work, anciently worn lor defence 
Major — An officci next m rmk to 
a Lieutenant-Colonel The duties of 
a majoi depend upon the natuie of tin 
service on which he is employed Be- 
ing a field ofhcei, he is allowed, with 
an Infantiy Regiment, to he mounted 
at all paiades and in action In 
the Artillciy and Lngmcci Biamh oi 
the service, as well as in the Mauncs 
there is no such regiment il lank It 
appeals that this class of field ofhcei 
did not exist until the 17th centuij 
Male Screw — Vide Female 
Screw 

Malingerer — One who feigns 
illness to avoid his work 

Malleable — flexible, ductile, 
forgeable In metallurgy, c ipablc of 
being spiead out by heating or In 
rolling, 01 under the blows of a ham- 
mer In speaking of iron, it is the 
teim applied to wrought non 

Mallenders — A scuify eruption 
which sometimes appears at the back 
of the knee of a horse, which, if neg- 
lected, will dcgeneiate into a trouble- 
some sore ending m a discharge It 
is brought on geneiallv bv careless- 


ness and neglect on the part ot the 
stable attendant For the relief of 

this disease, it is necessary to pay 
sciupulous attention to cleanliness, 
giving the animal tonic alteiative 
drinks, as follows — 

Liquor arsenic ills 1 oz 

Tincture of the miniate 

of non 1^ oz 

Poitei oi stout 1 quait 

Mix and give one pint night and 
mo ning, at the same time apply the 


following 

Animal glvccnne 1 oz 

Mucuual ointment 2 drs 

Povvdeicd camphor 2 dis 

Spcimnceti 1 07 


tin ice dailv, after thoioughhy mcoi- 
pomting the ingiedients It the scurf 
has degcnciatcd into a soic, treat aftei 
tin manner foi ciaeked heels (May- 
hew ) 

Mallet— A wooden hammer It 
is used foi a vancty of purposes m the 
Aitilleiv Service such as duving pick- 
ets, tent pins, &c , duving rocket 
portfiic, and fu/e composition, also for 
setting fn/es in the huger natmes of 
shells Mallets vai> in size ami shape, 
and aie m ulc in India of babool, 01 
soondiy wood Mallets are also very 
genci illy used by mechanics, such aa 
joinc 1 s and caipenteis, coopers, tin- 
men, &c 

Mallet’s Mortar — A monster 
mortir manufactured by Mr Mallet, 
consisting at the lowei eud of a solid 
east-iron breech, abutting on which is 
a series of wiought-iron hoops, follow- 
ing each other in succession up to the 
muzzle , these are inserted into each 
other by rebates, and are firmly secured 
by six irou staves, at equal intervals 
about its surface, extending longitudi- 
nally the whole length of the mortar 
The total weight of the mortar is 
50 tons 13£ cwts , the diameter of the 
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shell 3 feet, and its weight, when un- 
filled, 2 cwt From the result of 
the experiments which have been 
made with this mortar, it appears that 
there is a tendency to separation be- 
tween the ti unmons and the cascable, 
and consequently there is reason 
to think that it can never be employed 
on sci vice 

Mamootie— An Indian term for 
a kind of lai gc-sized hoc, which is used 
by the natives of India for digging, 
clearing obstructions on the roads, &c 
A certain number are carried with siege 
trains 

Man — This term is commonly 
used in aitillery to signify the arming 
of a battery with men, leady foi ac- 
tion 

Manacle — An iron hand-cuff for 
confining the hands of prisoners Ma 
nacles aie fastened by a lock made in 
the iron work of the hand-cuff 

Manage or Maneg-e— Rul- 
ing school , tiaimng , mstiuction in 
hoi seman ship 

Manby's Xiife-saving* Ap- 
paratus — Consists of a shot with a 
line attached, which is fired fiom a 5^ 
inch mortar The line is made of plait- 
ed hide thong It is used in case of 
shipwiecks Besides the above appa- 
iatus, Colonel Boxer’s life-saving rock- 
ets have been introduced into the scr- 
vice 

Mandrel — The spindle which 
carries the centre chuck of a lathe, and 
communicates motion to the metal to 
be turned , in small lathes, it is driven 
by a pulley 

Mange — An infectious disease 
which attacks horses when neglected 
It is brought on from want of groom- 
ing, irregular hours in feeding, coarse 
diet, and a filthy stable It is of the 
first importance, therefore, to be par- 
ticular m the cleaning of the hoisc’s 


skm, which, if neglected, generates in 
it a small insect, upon the presence of 
which mange depends Horses are more 
subject to it m the winter, after put- 
ting on their winter coats The cure 
for it is as follows 
4 parts of ghi 
1 part meicunal ointment 
1 part helleboie 

Have the horse shaved, apply the 
above, and let it remain on three days, 
the horse must then be washed with 
soap until it gets in a lather he must 
then be trotted about till he sweats 
Let him remain foi fchiee days, and 
then apply the ointment a second 
tune, and after thiee davskeistobe 
washed again in the manner above de- 
I tailed , the insects then should all have 
been killed 

Manifesto— A public declaia- 
tion by a power or state, containing its 
I reasons for entering into a war This 
1 custom dates bac k to a very early pe- 
riod, but the formality of a manifesto 
has been consideiably relaxed m mod- 
em times 

Manoeuvres — In a military 
sense, the movement and evolution of 
troops, or m other woids, the handling 
of a body of men on the dull ground 
or before the enemy For information 
on the subject of the manoeuvres of 
ttoops, vide Colonel Macdougall’s 
Theory of War, also a very intei estmg 
lecture delivered at the Royal United 
Seivice Institution m March 1870 by 
Colonel Shute, “ On the military max- 
ims suggested or exemplified by the 
last autumn manoeuvres of continen- 
tal armies ” 

Mantlet— A movable shield of 
metal, used as a protection against the 
fire of small-arms It is supported on 
two wheels, and serves to protect the 
working parties at a Biege, or gunners 
at an embrasure Mantlets are no 
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longer used by sappers, having been 
superseded by gabions 

On referring to the proceedings of 
the Royal Artillery Institution Papeis, 
vol 3, it will be observed that, with- 
in the last few jears, a vanetj of 
mantlets have been proposed of lope, 
iron, and steel, but none appear to be 
appioved of, either on account of their 
weight, 01 m the case of thin non 
plates, from their not being adapted 
for closing the embrasures of gun* 
liable to be attached directly oi replied 
to by artillery The value and effi- 
ciency of rope mantlets, which weie 
used in the Crimea, aic consideicd un- 
deniable f9 their cumbrousness appeals 
to be the only obstacle to their moie 
frequent use 

Mar oh — The motion of a bod) of 
troops fiom one place to another, cithoi 
on a campaign or in the usuilichef 
fiom station to station The avciage 
march in India is from 10 to 15 unless 
a day Troops generally set out on 
the march, during peace time, about 
3 or 4 o’clock in the morning , later, 
m the win tei, if mai clung in the Noith- 
Wcst of India At sumisc the troops 
halt for half an hour, duung which 
tune coffee is served out to the men, 
the cooks going on the night before 
to a suitable spot about half way to 
prepare it Foi tho order obscivcd 
in the march of tioops, vide Field Lv- 
ercises and Evolutions of Infantry, 
1870 

The following rules taken fiom 
Colonel Hu) she’s Instructions* on 
the management of a troop of Hoise 
Artillery preparatory to the day’s 
march, or while on tho march in India, 
will be found to contain much useful 
information 


* These instiuctions were in force m 
the late Bengal Artilleiy, 


“ Preparatory to tiie Map oh 

1 “ The saddlery and harness to 
bo put into complete serviceable con- 
dition , to be caiefully examined. at a 
paiade for that purpose , to be accu- 
rately adapted and fitted at two suc- 
cessive paiades , and the horses to be 
put to, and regulaily teamed, at two 
moie 

2 “ The arms and accoutrements to 
be put m pciiect order and inspected 
at a paiade for that purpose The 
men’s maiching kits to be thoroughly 
examined and put in good and ser- 
viceable condition A pint soda water 
bottle, covered with leather, is allowed 
to each man 

3 1 f The c>rdnancc, carnages, ammu- 
nition, and stoics to be carefully m- 
spicttd by officers ind non-commission- 
cd ofhceis in charge of sub-dmsions 

4 “ The ammunition to bo stowed m 
the boxes by the men of each sub-divi- 
sion, md again returned to the maga- 
zine until the tioop is ordered to parade 
in mai clung order 

5 “ Camp equipage to be pitched 
and inspected , an ample proportion of 
mallets, pms, &c , to be ready 

0 “Ounp colois to be put m 
older , camp and horse lines laid down 
and examined, and camp pitched agree- 
ably to the plan laid down, a copy of 
which the camp color-man should fur- 
nish himself with 

7 “ The usual reports and requisi- 
tions, agic e ibly to existing oidcis, to 
be made ior guaids, supplies, boats, 
&c In a lequisition for boats, always 
state the n umbel of hoiscs and car- 
nages, and require platfoim boats with 
bamboo rails for the horses The 
number will depend on the breadth of 
the riyer to be crossed, the rapidity of 
its cunent, &c On oidmary occasions 
from 15 to 20 horse boats will suffice 

8 “ Shoe up all jour hoises, and 
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have two sets of shoes and nails in 
hand, these should be completed at 
every opportunity Have enough nails 
foi pne set of shoes in addition, to 
replace such as may be thiown and 
recovered 

9 “ Indent for horse medicines and 
instruments, if no veterinary surgeon is 
present with the tioop, — a eamel and a 
pair of c unci trunks mil be allotted 
foi the eonveyancc of the instruments 
A supply of black pepper will be 
found useful foi the horses in wet 
or cold weather 

10 ‘ Provide a well-bucket, and a 
rope and pulley for di iwmg witcr 
from wells , also hides for steeping 
gram in 

11 “Having ev ci y article of hoi sc 
and stable gear complete foi 3 our com- 
plement of horses, and in pei feet or- 
der, take m addition, spare, about Jth 
of 3 our complement of head-stalls, c\c- 
fnages, liecl-loops, and panncls foi 
saddles, £ of brushes (if on a cam- 
paign, two lor each horse at least), 
l- 16 th blankets (double), body-rolltis, 
giam-bags, head and heel-iopes, eui- 
ly combs, and a few sets of spare 
clothing 

12 “Take also a good supply of 
buffalo and bullock huh s, sheepskins, 
numdah, serge, and wool for the le- 
pair of saddles, collais, &c , twine , 
thiead, wax, cotton, gudjee, steel, iron, 
charcoal, and half- wi oughts The 
proportion of the foiegoing must be 
dctei mined by the state of the harness 
and other equipments, the nature of 
the mareh or service, but a liberal quan- 
tity should be taken, so as to eusure 
against the eh nice of disappointment, 
and the stock should bo kept up as 
opportunity occurs Tar and grease 
boxes to be filled, and a supply of un- 
mixcd tar provided 

13 “ Examine the bullocks for the 


store and other carts , — pack the 
carts , — the quarter-master's cart 
should be leserved for spare arms, 
tioop books, aims of sick men, &c 

14 “ Public and private carnage to 

be indented for The bullocks for the 
extra carts should be of the best 
description, and are to be minutely 
examined 

1 *> “Get camels for the conveyance 
of one da3’s grass, and provide six 
glass nets 

1G “If you have not a machine for 
twisting lope, get one made, and lay 
in a supply of sunn, to make rope of — 
also a supply of moomroghun (in stout 
c 11 then jais), for the h trness and sad- 
dle^ 

17 “ When all preparatory ar- 
1 ingements arc effected, parade tlio 
tioop 111 m *11 clung ordei, spaie horses 
harnessed, and teamed with their re- 
spective cam igcs The horses are to 
be allotted ac mi ding to then capabili- 
ties,— ioi mat clung it may be necessary 
to bieak up teams inanged with refer- 
ence to eoloi Subalterns should 
minutely examine the teams of the 
respective divisions Parade the syces 
and giass-c utters, and select such as 
aie unfit foi the march, to be left be- 
hind A cotton lcadmg-iope to bo 
supplied for each hoise, attached to 
the head-stall and saddle ring 

18 “ The tioop being thus piepar- 
ed for the match, must, if tune allows, 
be maiehed a few miles every morning, 
for a week or ten da3s, m older to 
make the hoises feel their collais well, 
with the full di aught of loaded car- 
riages , this is vei3 essential, and if 
neglected, collar galls will be the sure 
lcsult , the order of march should be 
practised on these occasions, that all 
may readily find their places when 
matching before daylight 

19 “ Cncum&tauces will occasion- 
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ally cause a change, and on service each 
day will often require a specific arrange- 
ment, hut rcgaiding a troop of horse 
artillery as a distinct body, the follow- 
ing may be considered the best ar- 
rangement for the order of march 
“ Order op March 

1 " An advance paity — and a Rear 

Guard (from the Quarter Guard com- 
ing off duty) of such stiength as the 
complement of the tioop admits of 

2, “ At least two mounted men (one 

of them a trumpeter, or a lnlf-pay 
trumpeter), with a party of syces and 
bildars (if all have not been sent on 
over-night to the new ground), should 
form the ’advance partv and precede 
the troop from 200 to 250 v ards, to i e- 
mov c obstacles, and ascertain the ro ul 
A guide should be attached to this 
party In case of an) obstacle present- 
ing itself, not rcmo\ iblc m time, 
notice is to be sent back to the head 
of the column It may sometimes, m 
narrow defiles, be neccssaiy for the 
tiumpctei to sound the Halt, but this 
is only to be done vn hen time does not 
admit of any other mode of commu- 
nicating 

3 “ At 100 yaids in ad\ anee of the 
tioop, midway between the head of the 
column and the advance p irty, tlieie 
should be anothei party of one oi two 
mounted men to keep up the communi- 
cation with the advance, and pi event 
any obstacles intervening (the spate 
men of the leading sub-division may 
be employed on this dut) if you aie 
short of men ) If the load branches, 
one of this party will halt till the head 
of the column comes up, point out the 
proper road, and rejoin his party 
They must keep sight of the advance 
party 

4 “ The advance party, which must 
always have an experienced and intelli- 
gent non-commissioned officer, or an 


old and steady soldier on it, must ex- 
amine all folds, notice the breadth ol 
the load or tiack, and particularly as- 
certain that the road taken is suited 
foi the passago of wheeled carnages 
Guides are apt to take short cuts, with- 
out reference to the difficulties attend- 
ing the march of aitillery 

5 “ The oidei of march of the col- 
umn will be regulated by the nature of 
the country and the operations looked 
for, as also will the number of spare 
horses w ith each sub-division 

6 “ The Rear Guard should consist 
of the sergeant or other non-commis- 
sioucd officer of the Quarter Guard, 
two oi four mounted men, it follows 
in ical of the led horses, and brings 
up prisoners, and prevents all strag- 
glmg 

“ On ttie March 

1 k£ The horses aie on no account 
to be touched until the gun or warn- 
ing trumpet is heard, when they 
arc to get then feed of gram, and 
have tlieir legs rubbed while feeding, 
heel lopes t iken off, and heel-pins up 

2 “ When they have eaten their 
gram, they should bo stripped, their 
coats smoothed, manes and tails comb- 
ed, saddled, liaincs&cd, and bi idled, 
and ngun coveicd with the clothing* 
or a blanket, according to the weather 
It is desnable that the horses should 
begot icidy by the svccs under the 
superintendence of the stable orderly, 
as the men of the troop meanwhile 
strike and pack their tents and bag- 
gage, and dress themselves 

3 “ As soon as the horses are fed, 
the heel-ropes and pegs, gram bags, 
curry-combs, brushes, watering-bridles, 
and clothing (oi blankets, whichever 
is not on the horses) are despatched 
forthwith As ropes only aie ordered 
to be used, two tatoos or mules for 
each sub-division will suffice for the 
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carriage of these articles, and if they 
are forwarded m due time, they will 
be on the new ground before the aruval 
of the troop In an enomj 'a country, 
it will probably be necessary for these 
articles to follow the troop, which they 
should do close up with the rear guaid 

4 “When the parade trumpet 
sounds, the head ropes and pegs will 
be disengaged, and must be taken on 
by the syces, who move along with 
the troop The horses are put to, and 
still remain covered with clothing 01 
blanket till the order is given to 
mount, when it is stripped off and 
taken charge of by the syce, who will 
thus have in charge the head-rope and 
pm, and the blanket or clothing, and 
with these articles he is requned to 
keep up with the troop, ready for any 
contingency that may call loi his aid 

5 “ The syces will be thus disposed 
of When the troop mounts, oi is 
formed at the paik, thcsjccsof the 
advance party join it Those be- 
longing to sick horses remain with 
their charge Two syces remain with 
each carriage, on the rcveise flank 
The remaining syces keep togcthei m 
a body, move with the led horses in 
rear of the troop, under charge of the 
^table orderly andjemadai syce One 
jemadar syce should bo with the 
advance party, and one with the sick 
horses and stable geai that precedes 
the troop 

6 “ No syce must be allowed to touch 

the pegs or clothing of his hoises until 
the order is given, the condition of the 
horse depending so materially on his 
being suffered to enjoy undisturbed 
repose Great care is requisite to pre- 
vent fires m the horse lines, which 
wastes the grass, and endangers some- 
what the ammunition All paifcieular 
orders against fires, and for the security 
of camp, and for arrangements and j 


precautions during the night, when 
near an enemy, should be given to the 
European sentries, whose control over 
the syces must on no account be inter- 
fered with Such ordeis should be ex- 
plained by the subaltern on stable duty 
1 to the jemadar syces, that perfect co- 
operation may be ensured It should 
be understood as a general rule that 
from and affcei a ceifcam fixed hour at 
night (9 or l past is late enough) un- 
til the gun or warning trumpet m the 
morning, no baggage, animal, or per- 
I son of any description is permitted to 
entei or quit the camp, nor is any tent 
or horse-pin to be touched Unless 
these oi dors arc fully explained and 
enforced, no regularity or quiet for 
men or cattle can be expected 

7 “ After the parade call has 
sounded in the morning, no carts are 
on any account to be allowed to leave 
camp until the troop has marched, in 
older that no obstruction may be ex- 
perienced at starting 

8 “ The men should not be permit- 
ted to mount without the older being 
given bj the senior officer, and before 
doing so, sufficient time should, in all 
pi icticable cases, be allowed for the 
due examination of the teams, their 
harnessing, putting to, &c This 
should take place under the supervi- 
sion of the subaltern officers and their 
seigeants After mounting, a slight 
pause should also be made to steady 
the horses, and to rectify any mistake 
or omission , each team must be suc- 
cessively moved off, all the horses 
working together, to ensure which the 
sergeants will order, No — , Foi ward, 
March , when all the horses of the sub- 
division are pressed off together By 
attending carefully to these points, de- 
lays and accidents, which occurring be- 
fore daylight on a march, or on ser 
vice, might be productive of so much 
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inconvenience, may readily be avoided 
In heavy ground, where the muted 
efforts of the team are so essentially 
required, this caution becomes most 
important 

9 “ Hurry must be avoided at all 

times , not only on ordinary occasions 
of moving off, but even where the 
emergency of service appears to press 
A serious inconvenience may result 
from apparently a trifling omission 
— for instance, forgetting to light 
the slow matches, when going into 
action 


^0 “ It is a veiy desirable plan on 

ordinary marches, and on service when 
not in the immediate vicinity of an 
enemv, to adopt postilion driving * 
and, particularly where the roads aic 
not very good, to put an extra pair 
of horses into each carriage , — the 
number of men will always allow ol 
this number being dnven Tho in- 
formation regarding the countij and 
roads, which of course the command- 
ing officei will have possessed him- 
self of, will enable him readily to pio- 
vide for any difficulties that might 
present themsehes to inexperienced 
drivers, but m fact horses become 
much quieter from bung handled in 
pairs If a very rapid stream is 
to be crossed, with difficult banks or 
ghauts, single driving could at all 
times be re oited to, but such cases 
must be voided on by the command- 
ing cffcfcr according to the confidence 
he f m the skilful driving of his 

/ ML (( In general it is not desirable 
Tchange horses on the march With 
Rouble sets, working them on alternate 
days, affords the best relief to the 
horses, and is more convenient A 


* Postilion driving is now the esta- 
blished system. 


portion of spare horses will always be 
at hand to replace any that may become 
lame or overtasked 

12 “ Halt every 4 or 5 miles if prac- 
ticable, but it is not necessary to dis- 
mount tho men on each of these 
occasions One halt during the morn- 
ing’s much bhould be of some duia- 
tion (about 20 minutes), to enable the 
men to it fresh themselves The other 
halts being mereh to breathe the 
hoi ses, need not usually exceed a few 
minutes No man should be allowed 
to dismount except when the troop is 
halted 

13 “ Free working horses, if on the 
near side, may be shifted at these 
halts to the off Such cattle should 
usually be worked on the off side, but 
not always, since it is desirable that 
all tho hoises should readily draft in 
any place The wheclus should be 
the most powerful and most ungovern- 
able hoises m the tioop 

14 “ Neiei allow any carriage or 
single horse to move faster than a 
walk, without an officer’s oulor The 
lcadci of a column should so legulate 
tho pace that all the horses can walk 
up to it To ensure this, the guns 
should lead alternately, forming 
column of route, by which means each 
team will lead in its turn, and the 
rate of each bo ascertained 

15 “In case of any gun or wagon 
falling to the icar by any accident 
(boyond the mere giving of a hook, 
stiap, oi other tnfhng cause instantly 
remedied), word is to be passed on to 
the head of the column, No — gun in the 
rear , or as the case may be, and m a 
similar way its rejoining the column is to 
be announced This is an essential pre- 
caution on service, and particularly 
before daylight, in passing through 
towns and narrow roads and defiles 

16 “A feed of gram should on all 
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occasions accompany the troop, for 
which purpose the travelling gram- 
bags should be attached by a strap and 
buckle to the off-saddle rings It is 
not considered requisite beie to arrange 
for a feed of hay dunng the march, as 
the cmeigency which may call for any 
such arrangement must be especially 
provided for No forage of this de- 
scription can be carried on the hoiscs 
or carriages, and it is vciy rare that 
horses can be fed with hay mtci me- 
diately during a march, cvcept on 
Bear Guaid or Fatigue Duty, v lien 
separate carriage must be allotted 

17 w It may sometimes be dcsnablc 
to water the horses during the maicli, 
as the ground taken up foi the camp 
may be at some distance from water, 
and the wateimg of the gun hoises 
may be attended with risk in the \ici- 
mty of an enemy In such cases, of 
course, the commanding olheer must 
be guided by circumstances, but it a 
good stream be found en route, lcison- 
ably near the camp, it will geuer illy 
bo prudent to let the hoiscs drink, 
unless they are much heated, 01 tlieie 
be the least prospect of active opci- 
tions before the hoises aie at then 
pickets It must be always undei stood 
that when the gi ass-cuttcrs cannot be 
sent on in advance, some mode of 
carrying forage must be provided A 
few tatto loads kept well up in ith the 
troop, afford a ready means of effect- 
ing this, and of pro\ iding the horses 
with some grass until more is bi ought 
m by the grass-cutters 

18 “ Crossing nullahs and passing 
difficult places requue care and cir- 
cumspection , — the gieat point is not 
to allow the carriages to crowd on 
each other, paiticularly m descents 
The intervals between the carnages 
must be increased accoidmg to the 
nature of the ground In heavy sand, 


every precaution must be used to pre- 
vent a check, — when onco stopped m 
deep sand, the labor of starting a 
carriage is very great Never allow 
the men to spnug their horses up an 
ascent without your orders It is 
generally best to walk steadily up , 
but it may occur that a short abrupt 
bit of lull can only bo got over by 
springing tbc hoises up it In such 
case the carriage should be moved 
briskly down the lower part of the 
descent, and galloped smartly up 
Neva attempt to trot m such a 
case, and do not check until a lm^l 
spice is g lined, take especial <fflre 
that sufficient space is left by «thc lead- 
ing carnages tor the others in succes- 
sion to gain the level ground without 
a check The use of the locking-chain 
is seldom requisite The drag ropes 
miy be of essential service in very 
difficult ground wheie but one carnage 
<. an pass at a time They are to bo 
manned by the sy ccs or any available 
hauds 

19 “ Officers and non-commissioned 
officers must direct then attention to 
the tan and equal drafting of the 
hoises, that the off horses aie kept up 
to their work, and have the beating 
rems loosened in heavy ground, and 
when halted When the rnen are dis- 
mounted, clie shaft props should be 
let down Caiclcss riding must be 
immediately cnccked, as nothing fa- 
tigues a hoise moic than his rider 
lolling in his saddle, leaning back, or 
to one side, and is apt to gall them 
besidts , sergeants should therefore 
not only frequently look back, * but 
also shift their place occasionally, so 
as to ovcilook thoroughly then le- 
spectivc sub-di visions 

20 “ The carnages drawn by bul- 
locks will not easily be kept up with 
the troop, but it is desirable to keep 
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them m view if possible, and when 
the road is fair and the loads light, it 
can generally be accomplished The 
drivers and tram establishment will 
be sure to fall to the rear if allowed, 
and come at their own convenience, 
by which half the working day is 
usually lost, and m case ot accident 
on the road, assistance is not at hand 

21 “ On arriving at the new ground, 
each sub-division, as it comes up to its 
park picket, should dismount the men, 
untrace horses, and file off in suc- 
cession The hoises will get picketed 
sooner, and with less contusion, thru 
by*untiacing the whole tioop simul- 
taneously * 

22 “ ihe camp coloi man who has 
preceded the tioop, having pluutcd the 
park pickets and lnul down the horse 
lines, the spate svics will at onic dis- 
tribute the millets (oi which tlieic 
should he at least two to each sub- 
dnision) and place gi iss lor (hying 
the horses opposite the position ot 
each All this, on orduiuy matches, 
should be done before the troop ai- 
nves 

23 “ The sy ces, assisted In the men, 
set home the head pickets, mil set me 
the hoises, then piocecd to lcniou the 
harness, &c When the hoises uic 
dry and cool, send them off to water, 
coveied with a blanket if the weather 
is cold Aftei returning lroin watei, 
they aic to be thoioughly cleaned 

24 “ On ordmaiy matches the camp 
colorman and bildars will piocced on 
the day previous, so as to reach the 
new ground before daik, to fix: on a 
good spot for encampment He will 
receive his orders befoie he sets out 
The ground must be selected with re- 
ference to the space requned, the nature 


* f his duty will of course be performed 
according to the regulations 


of the soil, which should neither bo 
hard and rocky nor very loose md 
sandy, and in the vicinity of water 
Trees should be avoided, unless they 
arc lofty and not low branched, but 
the vicinity of shady trees is desnable 
foi the comfort of the followers, and 
of the men also, should then tents be 
delayed If no running stream or 
good tank is at hand, the camp color- 
man will cause the bildars to make 
tioughs to wells tor the horses to drink 
from, and line bullocks leady to diaw 
water foi them They can generally 
be lined for this purpose for two 
annas each aninnl One puckaulie 
should go in advance with the camp 
color man, to cnsuie a supply of water 
for the men and woik-shops These 
men also generally can tell whether 
the vv \tci is good and fit for the pur- 
pose of watering the horses 

25 “ The spare grass, well ropes, 

buckets, mallets, and spare pegs, the 
giam camels, foige and store carts , 
the commissanut , bazar , spare tent 
and bieukfast things of officers, leav e 
camp imdei a guard and guide at a 
fivcu lioui — J past 9 is late enough 
20 “ Glass cutters may be allowed 

to stait at the 1st trumpet m the 
morning, so as to keep ahead of the 
tioop, and foi age by the way On 
sei vice this may not be practicable 
27 “ The gram should be placed so 

that the sentry over the park may take 
cognizmce of it , and at night, the 
caily moi mug feed should be put un- 
du charge of the sentry in lear of the 
park, and a syce sentry especially plant- 
ed over it 

“ Night in Camp 
1 " At sunset the sentries aie 

posted by the officer on duty, so as to 
observe the camp thioughout Stable 
duty tor all men off duty, until the 
hoises get their evening feed At 
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evening stable duty, officers will tell off 
their teams, and make c\ery prepaia- 
tion for the morrow’s maich, unless 
they have done this in the morning 
before the ‘ dismiss’ was sounded 
The officer on duty must invauably 
attend this stable duty parule, and all 
other duties and parades during his 
tour 

2 “With exception of the precau- 
tions foi protecting the paik and am- 
munition, the duties of an aitillciy 
camp do not differ from those of any 
other seivice As m an instant the 
efficiency of a tioop of hoise aitillciy 
might be entirely destroyed, it is obu- 
ous that too gieat pieciutions cannot 
be taken to guard the paik, as far as 
possible, even from the risk of accident 
from fire The sentries over it should 
be double at night, and instructed not 
to allow any fire to windward of the 
park within 200 jards , neither me 
they to permit any one, with a light, 
or smoking, to come within the paik, 
or near to the carnages , m case of 
difficulty, or if the party challenged 
fails to comply, the guaid to be imme- 
diately called on to assist 

3 “ The officer on duty must be 
careful that the sentries well understand 
their orders, and he should go the 
rounds at uncertain houis of the 
night, to satisfy himself that the sen- 
tries are aleit on their posts and ac- 
quainted with their duty, In the vici- 
nity of an enem) , this is a most im- 
portant duty 

4 “ As it is absolutely necessaiy for 
the repose of men and cattle that the 
peace of the camp should be pieservcd 
during the night, the syces must be 
required to look well to the fastening 
of their horses in the e\enmg , and 
m the event of any horse drawing his 
picket peg, or getting loose, the syce 
attached to him should be made 


to secure him without noise , no driv- 
ing of pegs during the night is, on any 
account, to be permitted 

“ Miscellaneous 

1 “Hand-rubbing the horse’s legs 
should not be confined merely to the 
time of feeding, but continued for 20 
minutes thice times a day 

2 “ Every exertion must be made 
to ensure i full supply of good grass, 
and whenever the quantity ear- 
ned by the camels is broken in 
upon, m consequence of the grass- 
cuttcis bnngmg in too little for the 
daily consumption, the advanced or 
russnd pnity should be instructed to 
la) in a supply, if difficult ,to bo ob- 
t lined, a requisition should be mado 
on thee ml authonty to collect grass 
at any named place 

3 “ Take advantage of any halt to 
complete )our stock of chaicoal, pegs, 
mallets, &c , &c , have the wood col- 
lected by your adiance pnity, that no 
time may be lost in setting the men to 
woik on it 

4 “Hat ness and saddlery lequiro 
gicatcucand attention on a march 
If a spaic tent be available, protect 
it thus from sun and rain Have the 
panels of the saddles and insides of 
collars beaten daily, if practicable, 
with a small cane Officers and sei- 
gcants must frequently examine the 
harness and saddlciy attached to their 
lespectno cliaigcs, and see that it is 
not changed fiom one horse to the 
othei, without express order It must 
be fieqaently well rubbed with mom- 
roghun If a piotracted halt occurs, 
take advantage of it to put your har- 
ness and saddlery into peifect order 

5 “After a march, the ‘dismiss’ 
should not be sounded until you have 
received the reports from the subaltern 
officers of then respective charges 

6 “ On the maich, the post of the 
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officer on duty is usually with the rear 
fighting carriage , a trumpeter should 
attend him 

7 “ Look to the collar trace linking 
chain to see whether a horse is work- 
ing , the trace itself may be drawn 
straight by the horse in front 

8 “ The elevating screws to be kept 
run down, and covered with woollen 
cloth , — to be well cleaned and exa- 
mined once a week If near an 
enemy, uncover the screws, and fix 
them about line of metal elevation 
On ordinary relief marches, the tan- 
gent scales may be kept m the boxes 
with the small stores, but if there is 
any prospect of service, to be kept 
fixed in the guns In the vicinity of 
an enemy, keep one slow match alight 
on the march, and at night 

9 “ The limber hook and the wheels 
should be frequently greased Unless 
} 0 U have at least two days on the 
same ground, do not attempt to set up a 
wheel with your troop establishment 
of artificers alone All the leather- 
work about the carriages, the spunge 
straps in paiticular, to be well oiled at 
least once a fortnight, and a report 
made to the officer on duty of its 
having been done All straps to be 
icnewed as soon as they show any 
signs of wear 

LO “The sergeant of each sub- 
division, assisted by a gun lascar, should 
examine his ammunition e\ery even- 
ing, and see if any of it has become 
loose, or if any powder dust has fallen 
to the bottom of the boxes , if so, to 
be removed and ammunition re-stowed 
Whilst packed sufficiently tight not to 
be shaken by the travelling, the shot 
and shell should not be so tightly 
jammed in by tow as not to be readily 
got out if required When the air is 
dry and clean, the cartridges should 
frequently be exposed to the sun , 


after heavy ram, or protracted damp 
weather, the first favourable oppor- 
tunity should be taken of emptying the 
bags, drying them and the powder, 
and refilling them ” 

Marines— Are a body of men 
raised for service as soldiers on board 
naval ships The whole regiment is 
ne\ er afloat, onlj portions of it, the rest 
being stationed at some of the naval 
seaport towns The marines were 
fiist raised m 1664, and have been con- 
siderably strengthened since the com- 
mencement of this century The corps 
now possesses a marine force of artil- 
lerj, which is a most effective and 
valuable body of men It is a non- 
purcliase corps, so that the officers, as 
m the Artillery and Engmeeis, rise by 
seniority 

Marks — All ordnance, with their 
stores, packages, &c , are marked m 
such a manner that either m store or 
on sci vice they shall be easily distin- 
guished, and this is absolutely necessa- 
ry, considering the multifarious stores 
composing an artillery equipment, 
which, bearing a similar denomination 
and appearance, are easily mistaken 
one for the other The marks on 
the diffcient natures of ordnance are to 
be iound in Millar’s Army Equipment, 
Part II , Artillery, and Stoney’s Con- 
struction of our Heavy Guns, and the 
marks on ammunition in Captain Orde 
Browne’s Treatise on Ammunition 
Marline — A small line used for 
winding round ropes and cables 
Marline Spike — An iron 
pointed tool, used m splicing ropeB 
Marquee— An awning or cover 
of canvas forming an officer’s tent, a 
tent complete Marquees are of two 
kinds, viz , a dining and sleeping 
marquee the former used as the offi- 
cers’ mess tent 

Marquois’s Seales — The 

B 1 
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following description is given in 
Heather’s Treatise on Mathematical 
Instruments “ These scales consist of 
a nght-angled triangle, of which the 
hypothenuse or longest side is three 
times the length of the shortest, and 
two rectangular rules Either rule is 
one foot long, and has, parallel to each 
of its edges, two scales, one placed close 
to the edge, and the other immediately 
within this, the outer being termed the 
artificial, and the inner, the natmal 
stale The dn lsions upon the outer 
scale are three times the length of 
those upon the inner scale, so as to bear 
the same propoition to each other that 
the longest side of the triangle bears 
to the shortest Each inner or natuial 
scale is, in fact, a simply-divided scale 
of equal parts, having the pnmary 
divisions numbered from the left hand 
to the right throughout the whole extent 
of the rule The first primary division 
on the left hand is sub-divided into ten 
equal parts, and the number of these 
sub-divisions in an inch is maiked un- 
derneath the scales, and gives it its 
name In the artificial scales, the 
zero point is placed in the middle of 
the edge of the rule, and the primary 
divisions are numbered both waj s from 
this point to the two ends of the rule, 
and are, every one, sub-divided in- 
to ten equal parts, each of which is, 
consequently, three times the length 
of a sub-division of the corresponding 
natural scale ” 

Marroons— Decorations for rock- 
ets They are cubes filled with giamed 
powder, and enveloped with two or 
three layers of strong twine or mar- 
line , to give them more consistency 
they are dipped m kit, they are primed 
by punching a small hole in one cor- 
ner and inserting quick match 
Marshal — This term was origin- 
ally applied to an officer m charge of 


horses, being derived from the old 
German mahre , a horse, and schalp , a 
servant Now-a-days it has a very 
different signification, the term being 
applied in military life to an officer of 
very high rank (Vide Field Marshal ) 

Martello Towera— The name 
gi\ en to the circular towers built along 
diffeient parts of our coast, and which 
v ere erected at the commencement of 
the present century to ward off the 
meditated invasion of Napoleon Some 
of them have since been dismantled, 
and otheis strengthened and armed 
with hca\ ler ordnance The name is 
stated to be derived from a fort m 
Mai tello Bay, Corsica, which was cap- 
tuied by the British m 1794 Accord- 
ing to Brando and Cox, these towers 
aro provided with vaulted roofs, and 
consist of two stories, the lower for 
stores, and the upper, which is shell 
proof, for the accommodation of troops, 
and the w all of the building terminates 
in a parapet, intended to secuie the 
men in woiking the guns These are 
mounted on traversing platforms, so as 
to be fired m any dnection 

Martial Law — According to 
the Duke of Wellington, is neither 
more noi less than the will of the 
general that commands the anny In 
fact, martial law means no law at all, 
therefore the general who declares it 
and commands that it shall be carried 
into execution, is bound to lay down 
the rules, regulations, and limits, 
according to which his will is to be 
carried out 

The effect of a proclamation of mar- 
tial law m a district of England is a 
notice to the inhabitants that the Exe- 
cutive Government has taken npon it- 
self the responsibility of superseding 
the jurisdiction of all the ordinary tri- 
bunals for the protection of life, person, 
and property, and has authorised the 
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military authorities to do whatever they 
think expedient for the public safety 
(Pipon’s Manual of Law) It would 
be an extreme measure to resort to 
maitial law, and then only in case of 
great danger and necessity 

Martinet — A term applied to a 
strict disciplinarian It is supposed 
to have taken its origin from an ad- 
jutant of that name, who was m high 
repute in the French aimy as a dull 
officei during the reign of Louis XIV 
Martini-Henry Hifle — A 
rifle lately introduced into the Bntisli 
Army to supersede the Snidci -Enfield, 
the arm hitherto of the sen ice 

It maj not be uninteresting to the 
render to know the cncumstanccs 
under which the change from mu//lc- 
loading small-arms to bicech-loadeis 
took placo 

In July 1864, a committee on small- 
arms was appointed by Gov eminent, 
winch recommended that it would be 
desirable to arm the British soldiei fot 
the future with a breech-loading rifle 
The question then was as to the means 
of carrying out the recommendation 
It was suggested that the Enfield rifle 
should be conveittd pending the more 
ill* poi taut question of a totally new 
arm for the service It w is pioposcd 
also at the same tune that, in the 
con\ersion of the Enfield lifle, the 
puneiple of sepaiating the shooting 
pait of the gun — viz , the barrel — 
from the loading part, or breech, 
should be distinct questions , and upon 
this principle was settled the convei- 
sion alluded to, which guided the Gov- 
ernment ultimately in its selection oi 
the Martim-Houry Rifle 

The question of conversion having 
been settled and having proved satis- 
factory, it enabled the Government to 
take its own time m maturing a new 
arm, which intention, notwithstanding 


the conversion of the Enfield, was not 
lost sight of 

As is well known to all soldiers, the 
Smder-Enfield rifle proved a success, 
md was pronounced by the breech- 
loading committee ‘‘ a most efficient 
nulitaiv weapon ” The cartridge 
(Boxei’s) also proved satisfactory, 
i pon which, as Captain Majcndie ob- 
serves, “ the success of the sjstcm must 
m a great measure hinge ” But from 
fuithei experience derived in the hand- 
ling of the com cited weapon, it was 
found that the Snider breech-loading 
apparatus had this defect, viz , that the 
breech was not seem e in the event of 
explosion , for though no very heavy 
peuentuge of casualties had occurred 
fiom this cause, theie had been suf- 
ficient to lllustiate the disadvantage 
of a n on-safe tj breech 

Notwithstanding this imperfection, 
the Smdei breech-loader would pio- 
bably have remained the service arm 
of the British soldier, “could it,” as 
Captain Majendie observes, “have held 
its own against the nnmcious improve 
merits of an active age” But as he 
fuitlier rcmaiks “Was it reasonable 
to expect that the ingenuity which for 
some years has been concentrated upon 
the production of a good breech-load- 
er, could suggest no impiovement m 
an arm of which the breech action 
(which, moi cover, was hampered with 
the condition of its application to 
existing arms) was adopted m 1866, 
befoie the period of unexampled ac- 
tivity in this direction, and of which 
the shooting apparatus had been adopt- 
ed in 1853, sixteen years ago ? ” 

It having been determined, therefore, 
that a new breech-loader should be in- 
troduced into the service, possessing 
the conditions required by the commit- 
tee , — viz , accuracy, low trajectory, and 
non-hability to fouling, with the great** 
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est perfection and simplicity of breech 
apparatus,— the Government offered a 
reward for the best rifle and car- 
tridge $ a large number of arms were 
submitted by various inventors for 
competition, which resulted in the 
Martini and Henry rifles being con- 
sidered as the arms best answering 
the conditions required. But m the 
exposure test, it was found that the 
Martini mechanism had slightly the 
advantage of the Henry , but the rifling 
of the latter was accepted as the 
14 most suitable m all respects for the 
requirements of the service ” Thus 
it came to pass that an alliance was 
made between the Henry-barrel and 
the Martmi-breech to give us the arm 
of the future, and this was recommend- 
ed by the committee. 

The trials made with this rifle show 
mcontestibly that we have got an arm 
which at 500 yaids is 25 per cent 
better than the Snidci, and which, as 
regards rapidity, can fire 25 shots a 
minute Some trials have been also 
made between the Martini-Henry and 
Chassepot rifles, resulting largely in 
favor of the former. 

The following explanation of the 
form of rifling, and the particulars 
as to the breech mechanism of the new 
weapon, is taken from Captain Maj en- 
die's lecture on this arm — 

44 The Henry rifling is a polygonal 
system of nine or seven sides, the latter 
having been adopted m the new arm 
The angles are broken by ribs, which 
create re-entering angles, the inscrib- 
ing circle tangential to the ribs being 
described with the same radius as the 
inscribing circle tangent to the plane 
Sides The twist is 1 m 22, uniform 
44 The breech mechanism consists 
briefly of a swinging block hinged upon 
4 pin passing through its rear end, the 
recoil being taken by the shoe The car- 


tridge (Boxer's) is exploded by a direct- 
acting piston, which is driven by the 
action of a strong spiral spring within 
the breech-block The block is moved 
by means of a lever to the rear of the 
trigger guard The motion of push- 
ing the lever forward depresses the 
block, compresses the spring, and re- 
jects the empty cartridge case When 
the lever is drawn back, the block is 
raised and the breech closed, the arm 
remaining cocked If desired, the 
safety bolt can now be employed to 
secure the gun from going off There 
is also an indicator at the side to show 
if the arm is cocked or not 

“ The cartridge is the Boxer, the 
bullet is Mr Henry's The weight 
is 480 grams Weight of powder, 85 
giains Maximum diameter equal to 
that of the bore, 45 ” 

While this work has been passing 
through the press, information has 
been received of a competitive trial 
having taken place between the Mar- 
tini-Henry, Snider, and Chassepot 
rifles, and the Piussian needle-gun, 
the result of which shows the Mar- 
tini-Hemy to be the superior weapon, 
which is satisfactory to the English 
Government after the anxiety, ex- 
pense, and trouble which has been 
taken to procure the best weapon for 
the British Army 

Martin’s Shell— Is a shell of 
peculiar construction, used as a .sub- 
stitute for red-hot shot m firing 
against shipping The interior of the 
shell is coated with some non-conduct- 
ing substance, such as claj and hair, 
to separate the molten iron with 
which the shell is filled, previous to 
firing, from the metal of the shell It 
is intended that the shell on striking 
the side of the vessel should be broken 
by the impact of the molten iron upon 
the interior surface, and the heated 



MAR 


205 


MAT 


metal being thus released produce 
conflagration Also should it pene- 
trate through the side of the vessel, 
it would, ’ho doubt, inflict most terrible 
wounds upon the men between decks 
A small cupola furnace is required 
for heating the metal, a ton of which 
is melted in about 30 minutes 
The cupola is a wrought-iron case 
with fire-brick lining, and moulding 
sand on the bottom and mouth The 
shell is filled bottom on A few blows 
from the hammer form the metal 
round the fuze hole The shell is 
brought up on a bearer, bottom up 
The shells are lined with loam 
They must be perfectly dry inside 
Martingale — A thong of 
leather, fastened at the end of tho 
girths undei the belly of a horse and 
at the other end to the musral, to keep 
him from rearing 

Masked — This term is applied to 
batteries that aie hidden or concealed 
for the purpose of opening upon the 
enemy unawares 

Mass— The mass of a body, or the 
quantity of matter of which it con- 
sists, is the collection of atoms or 
molecules which compose it These 
atoms or molecules, not being m actual 
contact, are capable of compression 
and being forced into less dimensions, 
and a body is either termed porous or 
dense according to the closeness or 
otherwise of the atoms that form tho 
mass , thus wood is said to be porous, 
a cannon-shot dense 
The mass of a body is the quotient of 
its weight divided by g thus u? = m g 
where w = weight, m = mass 
Master Gunner — A warrant 
officer selected from the non-com mis- 
sioned officers of artillery, whose duty 
it is to take charge of guns, ammuni- 
tion, Btores, &c , m fortresses 
Mastic — A resinous snbst^npe 


which exudes in the form of te^s 
from the Pistacia lentiscus It is a 
valuable ingredient in several var- 
nishes, and dissolves either in spirits 
of wme or oil of turpentine without 
the aid of heat To form the varnish, 
take three pounds of mastic to a gallon 
of oil of turpentine, strain it after 
agitation, pour it into a bottle loosely 
corked, and expose it to the sun and air 
for a few weeks It makes a good var- 
nish for painting What is termed In- 
dian mastic is composed of lime (made 
from shells), oil, and pitch, and is used 
in India for pa) mg ships* bottoms 

Match — There are two kinds of 
match familiar to the artilleryman, 
quick and slow match Quick match is 
made of different sized threads , — viz , 
four, six, and ten thread, — soaked in 
a solution of gunpowder, mixed with 
gum arable and water in a boiling 
state, and of such a consistency that 
the thread shall be thoroughly coated 
with it , it is then wound on the reels, 
and gunpowder sifted on it If it is 
stiff, and has the coating of powder 
perfect over tho surface, it is service- 
able If it has been bruised or twist- 
ed, and the coating of powder removed, 
it is unserviceable Slow match is 
made of slightly twisted hempen rope, 
soaked in lime-water and saltpetre, 
and then dried 

Matchlock— The ancient term 
for a small-arm or firelock It is fired 
by a match, hence its name 

Materials— In this term is com- 
prehended, m artillery, the wood and 
iron work used m the construction of 
ordnance carriages, stores, &c Under 
the head of “ Timber ** is shown the 
wood used, and where produced, m the 
manufacture, hitherto, of our Indian 
carriages 

Materiel— The name given to 
the arms, ammunition, baggage, stores, 
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implements, and horses, &c, of an 
army, or of any constituent part of it 
MathematiCB-T-A science wh i cb 
teaches to number and measure what- 
ever is capable of it, comprised under 
lines, numbers, superficies, or solids 
Matrix — Metallic ores are usually 
associated with stony substances, which 
form what is called the matrix or gan - 
gue The mould used in type-found- 
ing is also called the matrix 
matroBS — A name formerly 
given to an artilleryman In the early 
organisation of the Bi ltish Artillery , 
there were only two trained artilleiy- 
men per gun , they consisted of a 
gunner and his mate, or matrons 
matter — Every thing which has 
weight is called matter , and a bod) is 
a portion of matter limited in every 
direction The quantity of mattci m 
a body is called its mass , and is mea- 
sured by its weight 

mattock— A tool resembling a 
pick-axe, having a pick on one side, 
and a hoe on the other 
maul — Vide Mallet 
maund — An Indian weight of 
40 seers, or 3,200 tolahs It is also 
equal to 100 lbs troy or 82<f avoir- 
dupois This is termed the bazar 
maund In commerce, however, the 
factory as well as the bazar maund is 
used, which is equal to 74 lbs 10§ oz 
avoirdupois 

maximum Charge — One- 
third the weight of the ball is the 
maximum charge that should be 
UBed with smooth-bored ordnance , 
anything above this only creates 
inconvenient recoil, and great strain 
to the gun and carriage 
maximum Range— In gun- 
nery, expresses the extreme range of a 
projectile either m vacuo or m the air 
In the former, with a given velocity, 
the extreme range of a spherical 


projectile would be obtained at an 
angle of 45° , m the latter, with a 
velocity of 1,600 feet per second, the 
maximum range would be obtained at 
an angle of about 32° , a 56 lb shot 
would, under these circumstances, at 
32°, range 5,720 yards in the air, and 
23,946 jards in vacuo, and at 45°, 
26,666 yards in vacuo The maximum 
range of rifled oulnancc is much in ex- 
cess of what is shown above, the 9-inch 
gun having langed over 11,000 yards 
mean — As a geneial ,term, im- 
plies the medium between two ex- 
tremes, and is ordinarily understood to 
be what is known in mathematics as 
an anthmetic mean An arithmetic 
mean between two numbers is found 
by adding them togethei and dividing 
by two A geometric mean is found 
by dividing the larger number by the 
smaller, and taking the square root, 
which gives the common ratio , the 
smaller number multiplied by this 
ratio, oi the gi eater number divided 
by it, gives the mean A harmonic 
mean is found by adding the iccipro- 
cals of the numbcis and dividing by 
two , the reciprocal of the result is 
the mean 

measure of Precision— An 

expicssion made use of in gunnery, m 
compaiing the regularity or otherwise 
of the initial velocity of service pro- 
jectiles filed fiom sei vice guns with 
sen ice chaiges B L nfied guns, in 
consequence of tho absence of wind- 
age, have the greatest regularity} 
smooth-bore guns, as might be ex- 
pected, the greatest irregularity 
measure of Uniformity- 
In gunnery, denotes the regularity m 
the velocity given by a number of 
consecutive rounds It is calculated as 
follows Take the mean observed velo- 
city, and from this deduct the differ- 
ence of each round, and divide#the 
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sum of tho differences by the number 
of rounds fired 

Measurement of Ord- 
nance— 

1 All service cast-iron and brass 
ordnance (smooth-bore) are to be 
measured from behind the base ring 
to the face of the muzzle 

2 All muzzle-loading rifled, or 
smooth-bore wrought-iron ordnance 
without base rings, are to be measured 
from the neck of the cascablc to the 
face of the muzzle 

3 All breech-loading guns (either 
screw or wedge) are to be measuied 
from behind the breech to the face of the 
muzzle, taking in, therefore, the total 
length of the construction, not, how- 
cvei, including any part that can be de- 
tached — as a breech screw 

4 All guns -with attached bieech 
pieces, or screws, arc to bo measmed 
from the end of such screws when 
screwed up, to the face of the muzzle, 
exclusive of the handle or lever, it 
any 

Measurement of Timber— 

The followmg rule is to be pm surd for 
round timber Multiply the length by 
the square of oue-touith the mean girth 
LC 2 

for the solid contents, or L be- 

16 

mg the length of the log, and C half 
the Bum of the cncumferonccs of the 
two ends Sawed or hewn trnibei is 
measured by the cubic foot, or more 
commonly by board measure , the unit 
of which is a superficial foot of a boaid 
one inch thick 

Measurement of Ship- 
ping 1 for Tonnage— This must be 
ascertained while the hold of the ves- 
sel is clear The calculation of ton- 
nage for baggage, stores, &c , is by 
measurement, a ton consisting of 40 
cubic feet , but metals and verj heavy 
articles aie estimated by actual weight 


without reference to the bulk The 
followmg is the rule foi ascertaining 
the tonnage, as given m the Aitillerist’s 
Manual — 

“ Rule — Divide the length of the 
upper deck, between the after part of 
the stem and the forepait of the stem 
post, into six equal parts 

“ Depths — At the foremost, the mid 
die, and the aftermost of those point' 
of division, measure m feet and deci 
mal parts of a foot, the depth from th< 
under side of the upper deck to tin 
ceiling at the limber strake In tin 
case of a bieak in the upper deck, tin 
depths aic to be measured fiom a Inn 
stretched m continuation of the deck 

u Breadths — Divide each of tlios< 
tlncc depths into five equal paits, an< 
mcasuie the inside breadths at the fol 
lowing points, viz , at one-fifth and a 
tour-fifths from the upper deck of tb 
foiunost and afteimost depths, and a 
two-filths and four-fifths fiom the uj 
per deck of the midship depth 

“ Length — At half the midshi 
depth, measure tho length of the vesse 
from the after part of the stem to tk 
fore part of the stcrnposfc , then to twic 
the midship depth add the foiemost an< 
the uttermost depths for the sum of th 
depth , add togetlici the upper an 
lowu breadths at the foremost divisioi 
three tunes the upper breadth, th 
lowei breadth at the midship divisioi 
and the upper and twice the lowc 
breadth at the after division for th 
sum of the breadths , then multiply tb 
suui of the depths by the sum of tb 
bieadths, and this product by tl 
length, and divide the final product by 
3,500, which will give the number of 
tons for register 

“ If the vessel have a poop oi half 
deck, or a break m the upper deck, 
measure the inside mean length, 
breadth, and height of such part there- 
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of as may bo included within the bulk- 
head , multiply these three measure- 
ments together, and dividing the pro- 
duct by 92 4, the quotient will be the 
number of tons to be added to the re- 
sult as above found 

In order to ascertain the tonnage of 
open vessels, the depths are to be mea- 
sured from the upper edge of the upper 
strakc 

“ To ascertain the Tonnage of Steam- 
vessels 

“ Rule — In addition to the foregoing 
rules, when applied for the purpose of 
ascertaining the tonnage of any ship or 
vessel piopelled by steam, the tonnage 
duo to the cubical content of the en- 
gine-room must be deducted from the 
total tonnage of the vessel, as deter- 
mined by either of the rules aforesaid, 
and the remainder will be the true regis- 
ter tonnage oi the said ship or vessel 
u To determine the Tonnage due to the 
cubical content of the Engine- 
room 

“ Rule — Measure the inside length of 
the engine-room in feet and decimal 
parts of a foot, from the foremost to 
the aftermost bulkhead, then multiply 
the said length by the depth of the ship 
or vessel at the midship division as 
aforesaid, and the pioduct by the inside 
breadth of the same division at tu o-hi ths 
of the depth from the deck, taken afore- 
said, and divido the last product by 92 4, 
and the quotient will be the tonnage 
due to the cubical content of the 
engine-room ** 

Measuring Chain— In sur- 
veying, consists of 100 links, or 22 
yaids , this is the English length, sel- 
dom used m India, where the 100-feet 
chain is the most common 
Mechanical Manoeuvres— 
Include all such mechanical appliances 
as are used m the mounting and dis- 
mounting and moving of heavy ord- 


nance, the mode of applying which 
will be found m the Manual of Artil- 
lery Exercises 

Mechanical Powers — Are 

contrivances by which we are enabled 
to sustain a great weight or overcome 
a great resistance by a force 

Mechanics — That branch of 
mathematics which treats of motion, 
and develops the effects of powors or 
moving forces, so far as they are ap- 
plied to engines 

Medical Department— Con- 
sists of the following a* Director- 
General, who ranks as a Major-Gen- 
eral , Inspector-General, as a Bnga- 
dicr-Gcneral, or after three years* full 
paj service, as a Major-General , De- 
puty Inspector-General, as a Lieute- 
nant-Colonel, or after five years* full 
pay service, as Colonel , Staff or 
Regimental Surgeon (but junior of 
the rank), as a Major , Staff or Regi- 
mental Assistant Surgeon, as Lieute- 
nant, and Captain after six years* full 
pay service 

Medium — In gunnery, expresses 
the elastic fluid through which a pio- 
jcctile, after leaving the piece, has to 
puisue its couise, termed the “ resist- 
ing medium ’* 

Melting 1 Point— In metals, that 
degree of heat when fusion com- 
mences, which, with those undermen- 
tioned, is as follows 


Lon and platinum melt at 

Faht 

about 

3300 

Cast iron 

2786 

Copper 

1996 

Antimony 

800 

Zinc 

773 

Lead 

612 

Tin 

442 

Mensuration— Is that 

branch 

of practical geometry which teaches 

the methods of calculating the dimen- 
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sions and areas of figures, the volumes 
of solids, &c , from the measurement of 
certain lines or angles of the figure or 
solids, which supply the requisite data 
Mercury (HglOO) — Is a sub- 
stance which has only of late years 
been raised to the dignity of a metal, 
from the idea that it could not be soli- 
dified, and was looked upon as an im- 
perfect or semi-metal, containing a 
principle regarded as pure ■utrifiable 
earth, — silica of modern times In 1859, 
the knowledge that it could be solidi- 
fied acquired by the academicians of 
St Pctersburgh, was first the means of 
remo\wg the notion of its semi-metallic 
nature, and inducing lnqiuiies by 
se\eral learned chemists, which led to 
its being recognised as a true metal 
Its fluidity at all ordinary tempera- 
tures, coupled with its silvery whiteness 
and metallic lustre, gave it the popular 
napie of quicksilver It was known 
long before the Christian era, and the 
Spanish mines at that period )iclded 
largo supplies It is found still in 
Spam, but other countries yield it, 
viz , Hungary, Sweden, Peru, New 
Granada, Mexico, California, and 
China With reference to its proper- 
ties, it is fluid at all temperatures 
between 39°5 Fahr and its boiling 
point, which is somewhere about 
670° or 680° It solidifies at — 40°, 
and in this state permits of being 
beaten out under the hammer, welded, 
&c , like other metals Mercury is 
used in artillery laboratories in the 
preparation of “ fulminate of mercury,” 
for percussion caps, and m taking the 
density of gunpowder Its specific 
gravity is 13 586, at a temperature of 
75° ( Vide Fulminate) 

Spherical shot are floated in mercury 
to ascertain whether they are homo- 
geneous, and if so, should rest indiffer- 
ently m any position m the mercury 


Meridians— Are imaginarygreat 
circles passing through the terrestrial 
and celestial poles, cutting the equator 
and equinoctial at right angles A 
meridian is supposed to pass through 
every place on the earth and every 
point in the heavens, but only 24 are 
drawn on the globes, through every 
15° of the equator and equinoctial, 
including altogether 360° The meri- 
dians mark the space which, in con- 
sequence of the earth's diurnal rota- 
tion, the heavenly bodies appear to 
describe every hour through the 24 in 
the day They are sometimes called, 
therefore, hour oi horary circles As 
1 5 & answer to an hour, 1° answers to 
foui minutes of time, to two min- 
utes, and to one minute 

Merlon— In fortification, is that 
portion of the parapet contained be- 
tween two embrasures, it is generally 
from fifteen to eighteen feet in length 
Mess— In the British Army, a 
regimental institution for the mainte- 
nance of a common table for all the 
unmai ned officers in a regiment Its 
introduction into the British Army 
has been attended with the happiest re- 
sults, admitting of officers of all lanks 
meeting together on an equal social 
footing, whereby the youngest officer m 
the lcgiment is able to enjoy the society 
of his senior and brother officers with- 
out resei ve The advantages of a mess 
are manifold, and are seen not only m 
its social value, but also in the means 
it offers to all ranks of living well and 
economical!} , and suitably to the pay 
of all grades Messes are extended 
also to the non-commissioned officers 
and men of a regiment, who have their 
several messes under the superintend- 
ence of the officer commanding the re- 
giment and the captains of companies 
Metal-lined Cases — Are 
powder barrels lined with sheet copper 
c 1 
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for the purpose of holding prepared 
cartridges 

Metal-lined cases are used as port- 
able magazines When tested they 
should be perfectly water-tight 

Metallurgy — The art of work- 
ing metals and separating them from 
then ores 

Metals — Arc elementary bodies 
capable of combining with oxygen, and 
many of them, during this combina- 
tion, exhibit the phenomenon ot com- 
bustion Metals are distinguished by 
their great specific gravity, considei- 
able tenacity, hardness, opacity, and 
property of reflecting the greater pait 
of the light which tails on their sur- 
face, gmng rise to metallic lustre or 
brill 1 an cv 

Methylated Spirits — Con- 
sist of alcohol (C 4 II O, II 0) of spe- 
cific gravity 83, mixed with 10 per 
cent of wood spirit, or methyhc 
alcohol (C 8 H a O, IIO), which is one 
of the products of the destructive dis- 
tillation of wood 

Metre — The French unit of 
length, equal to 39 371 inches 
Micrometer — An instrument for 
measuring very minute spaces, the 
thousandth part of an inch being 
correctlj ascertained by it 

Middle — In prepaung a fuze, to 
fix the quick match and priming m 
the cup of the fuze 
Mile — The length of the geogra- 
phical mile varies m different coun- 
tries The geometrical mile consists 
of 1,000 geometrical paces The Eng- 
lish geographical mile=l,760 yards, 
or 69£ miles to a degree 

Military— Anything pertaining 
to the soldiery The word comes origi- 
nally from mi/es, a soldier The French 
term mihtaire is used to signify any in- 
dividual who bears arms for his country 
or belongs to the profession 


Military Finance— A depart- 
partment of the army which regulates 
every military expenditure Upon this 
department devolves the close scrutiny 
and inspection of all accounts, the re- 
vising of all estimates, periodical or 
otherwise This department also fur- 
nishes to Government every explana- 
tion as to the necessity of any parti- 
culai expenditure to be incurred It 
may be said to be one of the most lm- 
poitant departments of the army 

Military Law — Is a code which, 
formed for the guidance of a particu- 
lar class of the community, — the stand- 
ing army, — exists side by side with the 
common and statute law of the land , 
and its tribunals exercise their func- 
tions independently of, and -set in har- 
mony with, the ordinary courts of jus- 
tice, with which they do not, and can- 
not interfere 

Military Telegraphy — The 

ad iptation of the electric telegraph 
to the purposes of warfare has been a 
source of great advantage on armies 
taking the field The object of such an 
organisation will be apparent to all 
who consider the subject, which is no- 
thing less than enabling the different 
corps (VarmGes, or divisions of an army, 
to communicate with their Commander- 
m-Chief, and with each other, in a few 
minutes, over distances which, under 
ordinal y circumstances, could not be 
accomplished without hours of hard 
riding The Prussians in their cam- 
paign against the Austrians ap- 
peal to have had a well-organised field 
telegraph In India, during the mutiny 
of 1857, the late Lieutenant-Colonel 
Stewait, R E, brought the field tele- 
graph into operation with great advan- 
tage It appears from a lecture given at 
the United Service Institution by Cap- 
tain Stothert, R E, in May 1870, 
which is well worthy of perusal, that 
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telegraphs for warlike purposes are 
divided into classes — 

lsf — As applied to a permanent 
fortress 

2nd — As required for sei vice with 
an army m the field 
As regards the first case there ap- 
peals to be nothing very special in the 
svstem of electnc telegiaphs requited 
foi the purposes of a permanent fortress 
The gieat object is the rapid transmis- 
sion of messages fiom some convenient 
cential point, at which the officer in 
command would establish his head- 
quaiters, with certain points to be sc- 
lct ted on the several permanent lines of 
defence ,• 2nd, communication ■with 
out- works , and 3rd, in the case of a 
sea f 01 tress, the capability of commu- 
nicating with shipping This latter 
must be done by means of semaphores, 
or \ tsual signalling, in connection w ltli 
the electric telegraph 

In the application of telegraphy for 
military purposes in the field, the ob- 
jects to be attained, as described by 
Captain Stothert, are as follows — 
“1st — A communication with the 
base of operations, which would foim 
the npun line, from which all else should 
radiate , 

“ 2nd — The extension of this mam 
hnc of telegraph, so as to keep up with 
the daily advance of an army , 

“ 3rd — The establishment of tele- 
graphic communications, with a force 
detached for a special duty , 

“ 4th — The establishment of tele- 
graphic communications from the centre 
to the flanks of an army in position , 

“ 5 th — The connection of the out- 
posts of an army, by mean’s of visual 
signalling, with the terminal points of 
the electrical part of the system , and 
“6 th — The means of communica- 
ting with facility with a co-operating 
naval force ” 


In (^scribing the value of visual 
telegiaphy in connection with the 
electric telegraph, Captain Stothert 
says “ We have found by prac- 
tice that the most perfect system of 
telegraphy for military purposes is that 
in wffiich the electric telegraph has 
been combined with visual signalling, 
the luttci foimmg a most important 
adj unct to, and extension of, the former , 
and this is equally the case whether ap- 
plied to the leqmrements of a perma- 
nent fortress, oi adopted for service 
with an army m the field In either 
ease, the eleetnc without the visual, or 
the visual without the electric system, is 
bcrelt of half its utility and efficiency ” 
It appears that the held telegiaph can 
be laid as quickly as an army marches 
Military Train — A corps raised 
attei the Cnmean war for the pur- 
pose of performing the tiansport duties 
of ail army during a campaign The 
regiment ranks befoio the Foot Guards 
and immediately after the Engineers 
Militia — A force raised by ballot 
for the pennanent defence of the coun- 
try This foiee was originally raised 
under Anglo-Saxon laws, and wa 3 
organised in the icign of Henry II, m 
1154 The militia is subject to the 
Ai tieles of War during the period of 
ti ainmg and embodiment They do not 
Iea\cthe countiy except \oIuntanIy 
From recent intelligence, the militia is 
likely to undergo a thorough reorgani- 
sation, with refeicnce to the mode of 
officering the foiee 
Millar’s Shell Guns— Intro- 
duced into the service by General 
Millar in 1827 The thickness of me- 
tal at the breech is considerable, and 
comparatively slight in the chase 
They are of two natures, the 8 and 10- 
mch The 10-m has a chaige of about 
one-seventh the weight of its shell, and 
the 8-in. about one-sixtli , m the 10-m 
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there is about 1 cwt of metal to 1 lb. 
of shell , m the 8-m (65 cwf ) about 
145 lbs to 1 lb of shell Besides the 
above guns, General Millar also intro- 
duced the 10-inch and 8-inch iron 
howitzers and the present L S iron 
mortars 

Mills, Powder— -The buildings 
in which gunpowder is manufactured 
They consist of the following char- 
coal, mixing, incorporating, bruising, 
or breaking-down, press, granulating, 
dusting, glazing, and dicing houses 

Mines —Are excavations made in 
the earth or solid rock, m which gun- 
powder or gun-cotton is placed and 
fired, for the purpose of rending and 
loosening the surrounding soil This 
method is commonly resorted to in 
quarries and such-like soils, and is 
known as civil mining, in contradis- 
tinction to military mining, which 
takes place at less depth m the ground, 
and is carried on m a somewhat different 
method In military mining the ob- 
ject is obtained by sinking a shaft, 
and l unning a gallery from the bottom 
of the shaft in whatever direction it 
may be required Shafts arc sunk by 
means of flames of wood composed of 
pieces, two of which are long and 
two short, the sides being supported 
either wholly or partially by wooden 
lining , on ai riving at the necessary 
depth, the excavation, now termed the 
gallery, is earned on in a horizontal or 
inclining direction, the miner support- 
ing the top and sides of his excavation 
with wooden linings, unless the soil 
should prove of sufficient tenacity to 
require only the top of the gallery to be 
supported Small galleries run out from 
the main gallery are termed branches, 
when their dimensions are under 3 feet 
by 4 

The annexed table as laid down in 
the Aide Memoire, gives the names and 


dimensions of galleries and branches 
employed in mining operations 



1 Aie galleries used for descent 
into ditches, and the passage of can- 
non 

2 Are used for descent into ditch- 
es, and the passage of troops, two 
deep 

3 Sufficiently large for all the gene- 
ral purposes of attack, and as it allows 
the mine* a free change of posture, 
either to work kneeling on both knees, 
or on one knee, with the right or left 
foot advanced, he works without feel- 
ing cramped, and executes this size 
more rapidly than any other 
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4 & 5 Too small to work in for a 
greater distance than 10 or 12 feet 

For the charges of mines, the follow- 
ing rules can be taken in computing 
the quantity of powder necessary to 
raise a given volume of the earth, as, 
for example, a cubic yard This quan- 
tity will vary accoiding to the weight 
and tenacity of the soil, but when as- 
certained by experiment, the rule for 
deteimining the charge is obvious, viz , 
to take y ot the cube of the line of least 
resistance for the volume, then multiply 
the result so obtained (reduced to cubic 
jards) by the quantity of powder re- 
quired to raise one cubic yard, this 
latter quantity being undei different 
circumstances of soil variable But 
in ground of ordmaiy weigh* and 
tenacity, it has been found that by 
takiug T \yth of the cube of the line of 
least resistance in feet, tlm piopci 
charge of powder for common mines 
is given m pounds The line drawn 
from the charge perpendicular to the sur- 
face is called the “line of least resist- 
ance ” Foi fuither information on the 
subject of mining, tide Aide Memone 

Minim — The sixtieth part of a 
fluid drachm 

Minute — A measure of time, the 
Bixtieth part of an hour , a measure of 
an angle, the sixtieth part of a degree 
of a circle 

Minute G-uns— Guns fired every 
minute, either as a signal of distress, 
or on the death of an officer of rank, 
or of some high personage of the realm 

Minutes— A brief report of the 
proceedings of a Society or Council 
drawn up by the Secretary For in- 
stance, the minutes of 4he Governor- 
General of India in Council, which 
convey the wishes and orders of Gov- 
ernment, and which are f or w aided to 
the different departments concerned, 
or published for general information 


Mirror — That used m the Artil- 
lery service is a small circular look- 
ing-glass for examining the bores of 
guns 

Missile— A projectile, or a wea- 
pon that is thrown by the hand, by the 
cross-bow, &c 

Mitrailleur — As described by 
Major Fosbem, V C , of the Bengal 
Staff Corps, is a machine gun intended 
to throw “ mitraillc,” that is, groups of 
small piojectiles, independently, to dis- 
tances of 1,000 yaids, to be used 
against troops under certain circum- 
stances, and to replace shrapnel 

There are several types of this ma- 
chine , but the one to be described is 
the Montigny 

The Montigny consists of thirty- 
se\cn rifled steel barrels, hexagonally 
formed exteriorly, and fitted and sol- 
deied into a wrought-iron tube some- 
what in the foim of an ordinary piece 
of artilleiy, this has a movable breech- 
piece, woiked by means of a level, and 
containing a spring and striker, cor- 
responding with each barrel The 
whole of the barrels can be charged 
simultaneously by the introduction of 
a steel plate containing the thirty-seven 
cartridges , they can be fired indepen- 
dently, and at any interval of time, 
or the whole may be fired in one second , 
leloading takes five seconds, and a 
continuous fire at the rate of ten dis- 
charges per minute can be maintained 

The gun is provided with both ver- 
tical and horizontal adjustments, and 
may be made to sweep horizontally 
along aline of adjustment between each 
discharge, or during the discharge itself 
As there is no recoil, the gun once 
laid will continue to throw 28 lbs 
weight of projectiles per minute on 
the same spot, or at various points of 
any line requinng the same elevation 
without any further labour than that 
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involved in the working of the lateral 
adjustment It appears from Major 
Fosbery’a account, who w r as sent to 
Belgium by the English Government 
to report on this imtrailleur, that at 
866 yards the hits were 33 12 per cent 

Majoi Eosbery does not recommend 
themitiailleur as a substitute for aitil- 
lery, but as an addition to the proper 
complement of that arm in the field, 
for the defence of roads, bridges, and 
defiles , for the attack of mountain 
passes , foi flanking short faces of 
works , for protecting decks of iron- 
clads , or m dealing with an enemy 
unpiovided with aitillcij lie is fui- 
thor of opinion that for such uses wo 
should seek m \am elsewheie foi a 
weapon which, weighing only 397 lbs , 
and requiring only two men, will piove 
so destructive It would be specially 
useful m India 

Since the above was wntten, the use 
of mitiailleuses has been prominently 
brought befoie the public m the w r ai 
between the French and Piussians, 
and they aie stated to have been veiy 
destructive 

From the report of the Special 
Committee appointed to carry out 
comparative experiments w ith the 
Montignj and Gatling imtrailleur, it 
appears that the result is in favour of 
the latter In a special competition 
between this gun and the Montigny 
mitrailleur of 37 barrels, the former 
made 618 hits in 3 minutes 31 seconds, 
in 720 rounds at 600 yards, the Mon- 
tigny, at the same range and with the 
same number of rounds, scoring 538 
m four minutes With 558 rounds at 
800 yards the result was even more 
favourable to the Gatling, which made 
439 hits m 2 minutes 26 seconds, 
against the Montigny’s 292 in 3 
minutes 3 seconds The committee 
have recommended the introduction 


of the small Gatling battery, which 
has only ten barrels, to throw a 45- 
mch bullet with 85 grains of powder, 
which is the same cartridge used for 
the Martini-Henry rifle 

Mitre-Wheel — A wheel having 
teeth, formed so as to work at an angle 
of 45° to the centie line of the shaft 
on which it is fixed, to move with 
another wheel of equal size fixed on a 
shaft at right angles to the former one, 

Mix — In the manufacture of 
gunpowder, “mixing the ingredients,” 
aftci they ha\e been weighed, and 
previous to submitting them to tbe 
incorporating null, is a verv neces- 
sary process, it is performed by 
putting tbe composition into a cy- 
lindrical gun-metal or copper drum 
about 2 feet in diameter, with an axle 
passing throngh its centre, on which 
theie are metal flyeis like folks, the 
machineiy is so ananged that the flyers 
and di uni re\ol\e m opposite directions, 
when in motion, at a rate of about 100 
lciolutions per minute, 5 minutes is 
sufficient foi a thorough mixture , the 
composition is then diawn off by a 
slip into canvas bags, capable of hold- 
ing 50lb charges, which are tightly 
tied, and taken to small magazines , 
these are called “ green charges,” and 
are now ready foi the next process, that 
of incorporation 

Mixing — All laboratory composi- 
tions may be included under three de- 
nominations Dry, or those which re- 
quire only the simple mixture of the 
ingredients Wet, or those in which a 
liquid is used in mixing, whether as a 
necessary ingredient, or to give con- 
sistency to the dry portions , and those 
which require the application of heat to 
reduce all or some of the ingredients to 
a fluid or moist state, to admit of their 
mixing with the rest The following 
is the process pursued m each state 
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Dry Composition —The ingredients 
of all compositions which arc to be 
mixed dry, must be each separately 
mealed, and after being correctly 
weighed, are to be well mixed together 
by the hand, or wooden mixer, and 
passed as often as is necessary through 
sieves of the requisite degree of fine- 
ness, fitted with leathern tops and re- 
ceivers, which will prevent any of the 
finer particles escaping to the injury 
of the composition 

Wet Composition — The ingredients 
being mealed and correctly weighed, 
are to be mixed well together by first 
pouring the liquids together into a 
proper vessel, and then adding the dry 
by small quantities, stirring the com- 
position all the time to prevent its 
forming into lumps 

Composition that requires Heat — If 
grease enter into the composition, it is 
first put into the boiler on the fire, to 
prevent the other ingredients sticking 
to the sides and bottom , if none be in- 
cluded, still a small quantity should be 
rubbed over the side and bottom for 
the above-mentioned purpose, and the 
other ingiedients are to be added by 
handsful, through a cylindrical funnel, 
for the safety of those employed in 
the preparation of the composition, 
care being taken that the masses of the 
materials to be used are kept at such 
a distance that, should the portion in 
the boiler take fire, they would be safe 
If gunpowder enters into the composi- 
tion, the boiler should be taken off the 
fire while the powder is being added 
Sulphur requires to be constantly Btir- 
led, or it will cake on the sides and 
take fire , in fact, all compositions 
should be well stirred while melting or 
mixing With these precautions, little 
danger is to bo apprehended, though m 
spite of them, ignition will sometimes 
occur, When it happens, the lid of 


the boiler, which should fit close, and 
always be at hand, must bo quickly 
placed on it to smother the fire 

Moat— A wet or dry ditch, dug 
round the walls of a town or fortified 
place 

Model — In casting ordnance, a 
model or pattern of the gun to be 
cast is nccessarj , and should be made of 
one or several pieces, according to the 
form of the mould required When 
the form is such that the whole model 
can be withdiawn fiom the soil at once 
without injuring the mould, a single 
piece will suffice, but generally the 
model is composed of several pieces, 
so fitted that they may bo put together 
in succession as the moulding pro- 
gresses, and finally taken apart and 
removed by piece-meal, when it is 
complete Models are made of wood 
and iron , the latter arc preferred on 
account of the greater smoothness 
which can be given to their surface, and 
the greater case with which they may 
be extracted fiom the moulds 

Molecules — The infinitely small 
material particles, ot which bodies are 
conceived to be aggregations 

Molten Iron— Iron in a state 
of fusion 

Mom-Ztog'hun — The Indian 

name of a composition used for pre- 
serv ing harness and furniture It con- 
sists of two parts bees’-wax, two parts 
sweet oil or mutton fat, one part tur- 
pentine, and a vi ^y small quantity of 
camphor 

Momentum— The “momentum” 
of a body is the product of its velocity 
and quantity of matter, which last is 
m the compound ratio of its density 
and magnitude Let M be the momen- 
tum of a body, W its quantity of mat- 
ter or weight, and v its velocity, then 
M W 

M= W v, whence W=— and v= 
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Thus, if a body weighing 20 lbs 
moves with a velocity of 6 feet per 
second, then M==Wv— 20x 6— 120 feet 
momentum 

Monk— A piece of junk or touch- 
wood laid over the priming of a mine 
to give the miner time to retire 

Monk's Cruns— Pieces of ord- 
nance cast upon a principle which was 
brought forward by Mr Monk in 
1838, which consists in maintaining 
the proportion which the weight 
of metal m a gun should bear to 
that of the shot (about If cwt in 
the gun to each pound in the weight 
of the shot), at the same time in- 
creasing the thickness of the metal 
round the cylinder of the charge, and 
diminishing it m the chase Some 
42-Pr and 56-Pr guns were cast in 
1838 upon his principle, which, how- 
ever, were ne\er extensively cast, and 
are now obsolete He designed also 
the 32-Prs known as the A, B, and C 
Monk guns 

Monkey— A heavy weight drop- 
ped from a pile-driving machine 

Moorsom's Fuze — A pei- 
cussion fuze, made of metal (brass 
or bronze), and screwed into the shell 
(naval) like the ordinary naval fuze 
It has within it three cylindrical cham- 
bers, in each of which is a hammer of 
brass, suspended on a copper wire, and 
one or two caps containing detonating 
composition The two upper cham- 
bers are arranged m a similar manner, 
and cross each other at right angles 
A small channel is perforated through 
each cap to serve as a communication 
for the gas from the priming into the 
interior of the shell The action of 
the fuze is as follows the copper wires 
are broken by the shock of the dis- 
charge of the gun, and the hammers 
are then released and allowed to slide 
in the chambers, when the shell strikes 


any hard substance, one or more of the 
hammers will come violently in con- 
tact with their respective caps, and ex- 
plode the shell The reason for having 
three chambers is to insure the ignition 
of the fuze whatever part of the shell 
strikes the object This fuze has been 
superseded by Pettman’s fuze, m conse- 
quence of its liability to burst premature- 
ly when filed with full service charges. 

Mortar — A short piece of ord- 
nance made of cast iron or bronze, and 
having the trunnions in rear of the 
breech The bores of bronze mortars 
arc from one and a half to two calibres 
in length, iron mortars being about 
two calibres, and the shape of the 
chamber a truncated cone or gomer 
bhape, named after a French Artillery 
Marshal of that name Mortars were 
used by the Tuiks at the siege of 
Rhodes m 1522, and introduced into 
the French Artillery in 1634, and were 
first used afloat by them m 1679, 
at the French attack on Algiers, they 
were then discharged from a bomb 
ketch, precisely as at the present time, 
the ketch rig was invented then, and 
is continued without change The ob- 
ject of this shaped piece is to throw 
shells at high angles, generally 45°, 
for the purpose of bombarding towns, 
forts, or works of any kind, which, 
fiom their penetrating power m conse- 
quence of the high angles at which 
they are fired, are most effective, they 
are also valuable in setting fire to any 
combustible matter amidst which they 
may fall, and when carcasses are used, 
the destruction is very great on falling 
into dock-yards, arsenals, powder ma- 
gazines, &c 

The iron mortars used for land ser- 
vice are the 

13-inch of 36 cwt 
10-mch of 18 cwt 
8-mch of 9 cwt 
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Bronze mortars — 

5£-mch royal of 1| cwt 
4£-mch royal of $ cwt 
Iron mortars are used for garrisons, 
siege trains, &c , and the 8-mch 
mortar now forms a part of the ord- 
nance of the heavy field batteries used 
m India Bronze mortars are very 
useful in the advance trenches m the 
attack of fortified places, from the 
facility in moving them from place to 
place , and m mountain warfare, from 
their lightness, they are valuable 
Mortars have generally a fixed eleva- 
tion, viz, 45®, and the length or 
otherwise of the range is regulated by 
the charge It is not unlikely that 
before long rifled mortars will be in- 
troduced into the service 

Mortar, Eprouvette — An 
8-inch moitar, used up to a late dato, in 
ascertaining the strength of gunpow- 
der It has now been supeiseded by 
the Navez Leur’s ballistic apparatus, 
which gives both the stiength and uni- 
formity of the powder 

Mortise — In empentry, a hole 
cut m a piece of wood to receive a 
corresponding projection formed upon 
another piece 

Mortise and Tenon — A 

description of joint used m wood- 
work The extremity of one piece of 
timber is let into the face of another 
piece, a tongue being formed at the end 
of the piece to be let in, which is called 
a tenon, and the hole cut lh the face 
of the other is called a mortise 
Moss-Trooper —A marauder , 
freebooter , plunderer 

Mother-Xiiquor — The water 
enclosed m the crystals of various salts 
before they have been finally boiled 
and pulverised In the system of re- 
fining saltpetre, which has of late years 
been adopted {vide Nitre), the crystals 
are so minute that no liquor remains 


within them \ this is a great ad- 
vantage, and lessens the colt of 
refining 

Motion— In this term is involved 
that part of mechanics known as dy- 
namics, which treats of the action of 
forces producing motion, and of the 
laws of motion Motion is of two 
kinds, either uniform or variable, and 
is produced by force , and upon the 
nature of the force or forces depends 
m what manner the body acted upon 
will move The simplest case of motion 
is that of a body moving uniformly 
m a straight line, or in other words, 
traversing equal distances in any equal 
successive proportions of time what- 
ever, whon it is called a uniform 
motion 

The next in simplicity is that of a 
body moving in a straight line, but 
not uniformly, or as it may be de- 
scribed, tiaveismg unequal distances 
in any equal successive portions of 
time, when it is called variable mo- 
tion 

The motion is said to be accelerated 
when the distances traversed m equal 
times are successively greater and 
greater, and when these distances are 
less and less, it is said to be retarded 

As regards the laws of motion, they 
are three in number 

The first law of motion states that 
a particle at rest, and a particle m 
motion, will continue to mo\e uniform- 
ly forward in a straight line, until they 
be acted upon by some extraneous 
cause 

The second law of motion states 
that when any force acts upon a 
body in motion, the change of mo- 
tion which it produces, is the same 
in magnitude and direction as the 
effect of the force upon the body at 
rest Hence it appears that if the 
time during which a constant force 
P 1 
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acta upon a particle be divided into 
any number of equal portions, the 
same change of momentum will be pro- 
duced by the force during each of these 
portions of time, and, consequently, 
the entire change pioduced by the 
force during any interval of time, will 
be proportional to the length of this 
interval 

The third law of motion states, that 
action and re-action are equal and in 
opposite directions, and from this law it 
appears that the changes of momentum 
produced by diffeient forces in the 
same time arc pioportional to the mag- 
nitudes of the forces as measured by 
the weights they would support, and 
are entirely independent of the masses 
of the bodies upon which the foices 
act, and of the nature of the connec- 
tion of the several parts of those 
bodies — (Boxer’s Treatise on Artil- 
lery) 

Motion, Parallel— A simple 
and beautiful arrangement of link- 
work invented by the celebrated Watt, 
to convert the reciprocating circular 
motion of the extremity of the great 
beam of the steam engine, into a reci- 
procating rectilinear motion adapted 
to the piston rod 

Moulds for Casting 1 Guns 

— All British ordnance which are cast 
in the present day are cast “ solid,” 
with the exception of the larger natures 
of mortars There arc two methods of 
performing this operation, the one be- 
ing m loam, and the other m dry sand 
In the former, the operation is again 
«ub-divided into two different systems 
In England and on the Continent — the 
first method, which was that formerly 
practised — a conical wooden spindle is 
set in the foundei’s lathe, a rude in- 
strument consisting of two uprights 
connected together by transoms, with 
journals on their upper surfaces, on 


which the ends of the spmdle rest 
Plaited or twisted straw is then rolled 
round it, the spindle being made to 
revolve slowly by hand until it has 
reached to a diameter somewhat less 
than the shape of the rough gun block 
which is to be cast The surface of 
the straw is then secured with loam 
in several coatings, which are gradu- 
allj less m thickness up to the last or 
finishing coat A templet or profile 
of the block is set horizontally on the 
lathe supports, and fixed by index 
marks thereto, so that the edge of the 
templet shall act as a long turning 
tool with reference to the surface of 
the roughly formed loam core The 
core being then caused to revolve 
slowly, and the templet being fixed 
it the hypothenuse of the right angled 
triangle which generates the truncated 
cone, the latter “ turns” the core to 
the shape of the requned gun block 
The core is then sfcoved, and receives 
a liquid wash to prevent adherence of 
the loam in the subsequent operation 
On this core next is formed the mould 
of the same material , the loam is 
laid on in coats or layers increasing 
in thickness as the mould gets larger 
After it has attained a sufficient thick- 
ness, longitudinal bands of iron are at- 
tached to it by iron hoops, to strength- 
en the mould, and to enable it to 
lesist the weight and tendency to 
expansion caused by the liquid me- 
tal being poured into it Finally, 
over this non cage more loam is added 
to protect the caging from injury It 
should be stated that these operations 
cannot all be effected at once, layer after 
layer of the mould must be stoved, and 
it is found inconvenient to stove, dur- 
ing the night, the previous day’s work 
As soon, then, as the mould is com- 
pleted, the spmdle is knocked out to- 
wards its larger end, and the straw 
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plait gradually and carefully unwound 
brings away with it, at the last layer, 
the adhering coats of loam, and leaves 
a hollow mould of the form of the 
(ore, and consequently of the gun 
block The mould then receives inter- 
nally the usual wash to prevent adher- 
ence of the metal, which would injme 
the turning tools, and be otheiwise 
inconvenient Under this s}stem, it 
will be observed, a new coie as well as 
mould has to be made for each piece 
cast 

The other method resembles the 
above m general details, with the 
exception of this important dif- 
ference, that the coies or patterns (foi 
the latter is the proper term) are of cast- 
iron, they are made once for all, and 
will last foi ever The following is the 
detail of the operation and the time ex- 
pended On the 1st day, rather more 
than one-half of the truncated cone 
terming the mould, one trunnion bc- 
ug upwards (that is, supposing the 
pattern to be divided into two equal 
parts by a plane including the axis of 
the piece, and perpendicular to the 
axis of the trunnions), is well oiled to 
prevent adherence of the loam which 
is to form the mould A pattern of 
a runner is placed one end on the edge 
of the trunnion, and the other half- 

ay up the chase This too is well 
oiled A layer of well-wrought mould 
of a thickness of half an inch at the 
end of the dead-head, 3 inches at the 
trunnions, and 2 inches at the breech, 
is plastered over rather more than 
the upper half of the mould It is 
then stoved for the two following 
nights On the morning of the 3rd 
day, the first layer is covered from the 
breech to the end of the dead-head 
with half hoops and longitudinal 
straps, which embrace and strengthen 
the 1st layer of the mould A second 


layer of 1£ inches is then laid over the 
hoopmgs and the 1st layer, and stoved 
dunflg that night On the 4th day, a 
second set of half hoops and Btraps 
is similarly placed over the 2nd 
layer, and a 3rd layer of about 2 
inches everywhere added A line of 
ca^v lties for hand gnps is then made, 
about 2 inches from each side of this 
layer along the whole length These 
are for the purpose of handling the 
half moulds in the subsequent opera- 
tions It is stoved for two nights On 
the 6th day, the mould is turned over, 
so that the opposite side of the pattern 
is presented upwards The edges of 
the different layers are trimmed evenly, 
so that the half mould thus made shall 
be truly a half mould The then 
upper surface of the mould is oiled, 
and the first layer of the other half 
mould added as before described 
This, once more, is stoved two nights 
On the 8th day, a set of half hoops 
and straps and a 2nd layer over them 
added as befoic This is stoved one 
night On the 9th da} , another set of 
half hoops, and straps, and 3rd layer 
are added, and stoved two nights On 
the 11th da}, the mould is opened, 
the pattern is withdrawn , the pattern 
of the runners is likewise pulled out , 
the mould repaired and covered in- 
ternally with the usual chalk or other 
wash, to prevent adherence of the 
metal The tv\ o half moulds are then 
brought together, and closed by two 
broad strips of hoop iron along the 
joint, and secured by a number of 
hoops driven on a foot apart over the 
whole length, A 4th layer of loam, 
£ an inch thick, or sufficient every- 
where to cover the hooping and 
straps, is added over the upper half of 
the mould, and stoved for one night. 
On the 12th day, the mould is turned 
over, and a similar layer of loam added 
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to the then upper half of the mould, 
And strived for one night On the 
morning of the 18th day* it is &ady 
for the casting pit. 

It then takes two days to lower four 
moulds into the pit, and to build over 
their heads the brick-work and system 
of channels, which are supported by a 
grating formed of strong iron bars 
On the 16th day, the moulds stand -ver- 
tically m the pit, the top of the moulds 
being a little lower than the top hole 
of the furnace A fire of wood fuel 
is then lighted in the pit, a flue at the 
top of which leading to the chimney, 
carries away the smoke and gases 
evolved by the combustion and drying 
of the moulds This fire is kept up 
day and night for 48 horns (16th to 
18th days) The moulds arc then al- 
lowed to cool down for 48 hours, fiom 
the 18th to the 20th day It thus 
takes three weeks from the day the 
mould ib commenced, to that on 
which the liquui^metal is poured^ into 
it 

The great labour and loss of time 
attendant on this system of moulding 
induced the authorities at Woolwich 
to endeavour to establish the Bystem 
termed that of “ dry sand,” and which 
is that now adopted 

The important difference m this sys- 
tem consists in the fact that the mate- 
rial, dry sand, m which the form of 
the gun block is made, is retained by 
cast-iron boxes or jackets These 
jackets are hexagonal m form Those 
for the reception of the 9-Pr castings 
exceed internally the pattern by 2£ 
inches m diameter at the base, and 10 
inches at the head Each jacket ‘con- 
sists of four pieces, fitting accurately 
over each other, two surrounding the 
gna and lower portion of the dead- 
head, and the other two the upper 
portion of the dead-head The lower 


portions of the jacket are fitted with 
guide pins and cutters, which ensure 
perfect truth when brought together 
after the lining of sand has received 
the impression of the gun from the 
pattern on the moulding table Four 
openings are made along each side of 
the jacket for the purpose of admitting 
the sand and tor ramming the mould 
These openings are disposed in a line 
upon the upper portions of the halves, 
and are covered with wrought-iron plates 
somewhat larger than the apertures, 
and fastened to the jacket with 
wrought-non wedges, jamming be- 
tween the plates and projections cast 
upon the jacket tor the purpose An 
opening is made in that portion of the 
jacket which covers the trunnion to 
pcimit the sand being well rammed 
about it, after which it is covered 
with a plate fastened in the same man- 
ner as above The halves which sur- 
louud the dead-head are fastened to- 
gether before the mould is made, this 
part being moulded in a vertical posi- 
tion Each portion of the jacket is 
perforated with holes three-quarters of 
an inch m diameter, and about four 
inches apart, for the purpose of fairly 
educting the gaBes formed by the ad- 
mission of the fluid metal into the 
moulds 

The pattern is in halves, formed of 
hollow metal castings, truly turned and 
finished to represent the shape of the 
gun Each half is fitted to the mov- 
able parts of a moulding table, the top 
plate of which admits of the pattern 
being raised or lowered through it , 
the pattern when home, being most 
accurately fitted to the portion cut out 
m the table to receive it, the means 
employed m working the same being 
racks, pinions, and a worm wheel 
The portion of the pattern which 
gives the form of the trunnion, is also 
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movable within the pattern by means 
precisely similar to those above 
The materials of which the moulds 
are composed consist of two parts 
white loam and one of sand, ground 
together and thoroughly mixed by 
means of a circular mill, having run- 
ners for the puipose When the pat- 
tern is brought to its position, its sur- 
face is slightly oiled, and covered with 
a thin coating of burnt sand by means 
of a sieve, to prevent the adhesion ot 
the mould The jacket is then adjust- 
ed over the pattern by means of 
pins projecting from the face of the 
moulding table for that purpose 
The jacket is then filled, and the 
sand well rammed around the pat- 
tern The implement used in this 
operation consists of a short wooden 
staff, having a metal head securely 
fastened to the end of it After the 
ramming ronnd the body ol the pat- 
tern has been thoroughly accomplished, 
tue trunnion is raised by the means 
before mentioned to its seat, for all 
sand is now rammed around it, and 
when this is finished, the plates alluded 
to are secured upon the apertures of 
the jacket A steel w *re is now insert- 
ed through the small holes of the 
jacket, to facilitate the escape of the 
gases The trunnion is now gcnt ] y 
withdrawn as described , after this, the 
pattern itself, leaving the sand undis- 
turbed and with a correct and sharp- 
edged impression of the pattern The 
jacket is now lifted from the table, and 
any defects made good by the moulder, 
m the usual manner A curved wire 
is now inserted at intervals of one 
inch along each side of the mould in 
both halves, for aiding, still further, 
the escape of the gases generated The 
mould is then coated with a wash of 
tan ash, pipe clay, and water m the 
proportion of Slbs of tan ash, £tb 


of pipeclay, and 2 gallons of water 
well mixed The jacket is then se- 
cured as before mentioned, and con- 
veyed to the drying stove, in which 
it is dried for about 12 hours, at a 
temperature varying between 450 Q and 
460’ 

The writer who thus describes this 
system, states, that out of the number 
of 180 guns which have been cast m 
the boxes and manner described, only 
two have been condemned as unsound 
Moulds for Casting 1 Shot 
or Shell — Are made of metal or 
sand in the latter case, the sand is 
similar to that used m casting guns, 
though a less refractory sand is needed, 
as the mass of metal is less, and pos- 
sesses, consequently, a less amount of 
heat It is mixed with clay-water to 
give the moulds Jtoim and consistency 
In the manufacture of Palliser pro- 
jectiles, the heads are cast in metal, or, 
in other woids, chilled , and the bodies, 
in sand By this method, as explained 
by Captain Orde Browne, “the head 
has the full crushing strength, while 
the bodj has more tenacity, and pro- 
bably impresses rather more of its force 
on the target on impact before it splits 
away fiom the head, but the mam ad- 
vantage in casting the bodies m sand 
is that the metal is believed to be far 
less subject to the action of the mole- 
cular forces, which may either split it 
in store or crack it so as to cause rup- 
ture m the bore of the gun ” 
Mountain Artillery — Ord- 
nanie of small calibre, especially a- 
dapted to mountainous countries The 
ordnance forming the equipment of a 
Mountain Battery consists m the Home 
Seivice of 7 Pr. rifled guns In India, 
there are a few of these batteries, but 
the 3-Pr and 4g Howitzer are still m 
use, and will probably remain so until 
the weight of the 7-Pr. gun is decided, 
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which appears at present to be under 
consideration, with reference to the 
load an Indian mule is able to carry In 
the mountainous parts of the Punjab, 
mules or ponies carry this nature of ord- 
nance In Assam, a country abounding 
m forest, and subject to much rain, ele- 
phants alone are used An elephant 
carries 1 ,400 lbs on a level plain In a 
mountainous country this would be too 
heavy a load, it has therefore been 
reduced to 1,000 lbs , which includes 
the gun or howitzer with the cradle, 
the gun carriage, and a certain pro- 
portion of ammunition The mules 
m India are smallei, and possibly 
mferioi in strength to the Spanish or 
European mule, they are from 12 to 14 
hands, and the load each mule is capa- 
ble of bearing is about 260 lbs This, 
however, would be a heav) load for con- 
tinuous marching in a hilly country 
In the Abyssinian compaign, it is stated 
that b} the time the force le ichcd Mag- 
dala, 100 lbs was as much as a mule 
could carry 

Mounting's — The term is ap- 
plied to a certain sum given to the 
soldier, annually, to defray the expense 
of altering new clothing which docs not 
fit, and is called “ half mountings ” 
Mousing' a Hook — Is a mode 
of passing a piece of spun yarn lound 
the point and back of the hook of a 
block, in order to prevent its disen- 
gaging itself from anything to which 
it may be hooked 

Moving 1 Force — Is measured 
by the momentum uniformly gene- 
rated m a given time, and is equal to 
the product of the accelerating force 
and the quantity of matter 

Mule — The hybrid between the 
jackass and the mare Mules are used 
m India chiefly as beasts of burden 
in the mountainous parts of that 
country With mountain batteries, 


they serve as draught cattle, as well as 
for pack carriage in carrying ammuni- 
tion The Indian mule is bred m 
the Himalaya mountains and m the 
Punjab 

Muller — A hand instrument 
made of wood and covered with 
leather, it is used in the laboratory 
for reducing powder to great fineness 
The term is also applied to the 
painter’s stone for mixing paint 

Multiple — Any quantity which 
contains another an exact number of 
times without a remainder is a mul- 
tiple of the latter, and the latter is a 
submultiplc or part of the former 

Muncheel — A stretcher for the 
sick and wounded, similar to the doolie 
used m Bengal It is a Madras term, 
and used in that Presidency 

Munitions of War— Ammu- 
nition of everv description, and military 
stores 

Musket or Firelock— -The 
general name given to the arm of an 
infantry soldier Not many years ago 
the smooth-bore musket was the uni- 
versal arm of the Service, hut since the 
intioduction of rifled arms it has been 
superseded, first by the Enfield rifle, 
subsequently by the Snider rifle or 
converted Enfield, and lastly by the 
Martini-IIenrv rifle The word “fiie- 
lock” received its name fiom the ac- 
tion of the flint and steel which com- 
posed the lock, producing fire The 
teim is still used in talking of the 
soldier’s arm Muskets were first 
brought into general use m the 
}ear 1690 

Musquetoon — A species of 
musket, but thicker and wider in the 
bore than the ordinary musket It 
propelled a ball about five ounces m 
weight This arm was used towards 
the close of the 17 th century It is 
now obsolete 
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MnBBUCk — An Indian term , a 
leathern bag for carrying water, slung 
on a man’s back It is universally 
used in India and amongst other 
Asiatic nations 

MuBter — A term taken from the 
Italian mostrare , or Ficneh montreu to 
show, to put foith, to display This 
definition will at once convey the 
origin of our word “ muster” and 
explain its object — viz , that the 
troops may show themselves, and be 
counted over 

Muster Roll — A leturn of all 
troops and establishments actuallv pic- 
sent on paiade or otheiwise accounted 
for, which is taken of each legiment, 
detachment, and department, on the last 
day of every month The picscnce at 
muster of all concerned is pcrcmptonl) 
necessarv, otherwise an officer or sol- 
dier subjects himscli to foifeituic ot 
pay unless leave by competent autho- 
rity has been obtained In the Indian 
army, leave for sixtj days, nrespective 
of muster, can be obtained by an offi- 
cer without loss oi pay 

Mutiny Act — Is an Act, as de- 
fined, for the punishment of mutinj 
and desertion It was first framed in 
the reign of William III, and is the 
immediate ancestoi of the one in foicc 
now With the view of placing a check 
upon the exercise of the militaiv 
power of the King the Act was passed 
for six months only at first This 
Act, which empowers the Ciown to 
form articles of war, and to consti- 
tute military courts-martial, was re- 
newed soon after its expiration, and 
has been annually re-enacted, with 
many alterations and amendments, evei 
since The Act piovides for the as- 
sembling and constitution of courts- 
martial, and a variety of other military 
duties, and the punishment of military 
crimes and offences 


Muzzle, Drooping 1 of— Vide 
Drooping 

Muzzle-loader — The name 
given to all rifled guns which are load- 
ed at the muzzle, to distinguish them 
from breech-loaders All the newly- 
made guns are rifled and loaded at the 
mu/zle, and this change fiom breech 
to muz/le-loading, m ordnance, has 
been brought about chiefly from the 
former system m heavy guns not 
admitting of laige charges being fired, 
with certain other disadvantages, such 
as the unwieldiness of the breech 
lending appaiatus, a more dangerom 
fuze (percussion) being used, and bem<! 
considered as well a less enduring 
piece Whereas a muzzle-loading gun 
as •'dtsuibcd bj Lieutenant-Colonel 
Owen, r a , “has a simpler, les 5 
costly, and stronger construction, the 
ammunition is less costly, and a simple 
fu/e, without peicussion arrangement 
can be used ” 

Muzzle of a Gun- Applied t( 

the mouth of a piece of ordnance 

Muzzle Stoppers— Used witl 
small-arms, to prevent dust and dn 
getting into the barrel 

N. 

Nadir — That point m theheavem 
directly under our feet, which is dm 
metrically opposite to the zenith, whic 
is over our head 

Naick — An Indian term for 
corporal in a Native Regiment 

Nails — Are used as fastenings 1 
wood and iron work, and for oth( 
purposes , they arc of different si m 
and material Iron nails are eithc 
wrought, cast, or cut out of sheet iroi 
wrought nails are also made fiom plat< 
rolled for the purpose, and then slit b 
means of slitting rollers into “ na 
rods” or split rods of various sizes au 
qualities, according to the variety < 
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nail required The various “ sorts” of 
forged nails are many, numbering 
# upwards of 300, to which are given 
specific names, as hurdle, scupped, 
mop, &c , and are known also under the 
retail terms of four-penny, six-penny, 
ten-penny, &c Nails are also distin- 
guished after the forms of their heads 
and points, as rose, elasp , diamond , &c , 
heads, and flat , sharp , spear , &c , points 
The thickness is expressed by the terms 
fine , bastard , strong , the length of 
some sorts by direct lineal measure, 
but it is more usually included in the 
weight of 1,000 of the nails referred 
to 

Naphtha — A bituminous inflam- 
mable liquid It is also obtained by 
distillation from petroleum 

Nasmyth's Hammer — The 

following description is gi\en in 
Weale’s Dictionary of Terms of Art 
“Nasmyth’s patent duect-action steam 
hammer is employed instead of the 
old helves or lift hammeis, and is 
worked by a connected high-pressure 
steam engine, which raises the hammci 
to any required height within its -ver- 
tical range of motion, and in which 
it is guided b} two planed guides 
On the escape of the steam, when 
the valve of the cylinder is opened, 
the hammer falls on the work that 
lies on the anvil with the full force 
due to gravity , with scarcely any loss 
from friction The instant the ham- 
mer has given its blow, the steam is 
again let m under the piston, and the 
same action is repeated with ease and 
rapidity ” 

Nasmyth's steam pile-driving Engine 
There are two grand or important 
features of novelty m this pile-driving 
engine, compared with all former con- 
trivances for the like purpose In the 
first place, by the employment of the 
steam-hammer action, the steam is 


made to act direct in raising up and 
letting fall the hammer, or monkey, 
without the intervention of any rota- 
tory motion , while, m the second 
place, another grand feature consists 
in the employment of the pile about to 
be driven, or raised up and planted m 
its situation by the machine, by means 
of a windlass worked by a small de- 
tached steam-engine Some concep- 
tion of the lapidity with which piles 
are driven by this machine may be 
formed, when it is stated that a pile 
measuring 60 feet in length, and 14 
inches square, can be driven 45 feet 
into stiff soil, down to the rock below, 
in four minutes , and such is the good 
effect resulting from the blows being 
given by a •great mass of 30 cwt 
sti iking quickly, but with small velo- 
city of actual impact, that the head of 
the pile requires no hoop, and presents, 
after being driven, a neater appearance 
tli in it had when it was first placed 
under the hammer ” 

Nave— The central part of a wheel, 
generally composed of a cylindrical 
block of wood in which the axle-arm 
works In Bengal, naves are usually 
made of sissoo , m Madras and Bombay, 
of babool , but in these Presidencies, 
the nave at one time used was of metal, 
composed of two metal discs or cir- 
cular plates of equal dimensions, 
with the nave box passing through 
their centres In the Madras wheel, 
the nave box is cast m one piece 
with one of the plates, but the prin- 
ciple of construction is the same, 
whether it is so united, or cast sepa- 
rately Between the two plates are 
placed the 12 spokes , the latter so 
formed, that the parts which enter the 
nave are m close contact with each 
other, and with their ends forming an 
arch completely round, but not quite 
touching, the nave box The whole 
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construction is then firmly bolted to- 
gether, with 12 triangular bolts pass- 
ing through holes in the discs, and fit- 
ting into the triangular spaces formed 
netween each spoke by their radiation 
from each othei "these bolts have 
circular heads, and when driven into 
their places, then ends arc secured out- 
side bv nuts The naves ffre in two or 
three paits The great advantage in 
the lattei is that the top and bottom, 
as two of its parts aie termed, are al- 
most rendered perpetual, wheieas in the 
nave m two paits, if the box wears and 
thoicfoit becomes unserviceable, the 
box vith bottom, altogether neaily £ 
of the nave, is rendered useless, and 
must be renewed , but with the nave 
in three pni ts, the box alone is reuew- 
ed if it wears aw ay 

In the late Madras Aitillery, the 
gun-metal rmvc has been in use 
for the last 60 a ears, and no fail- 
ure of its strength or durability 
has ever been reported For many 
reasons it appears a great lmpiovt- 
ment on the ro) al pattern block 
njve, and Artillerists will be glad to 
know that it has been introduced into 
the service for the wheels of all eaiTiages 
liable to come under fire The com- 
piler can speak as to its durability from 
an experience of some 3 ears in the 
charge ot Madras gun-cainages whilst 
on service in Burmah In that coun- 
try, for two or thiec jears aftei it 
was annexed to the Butish possessions 
in 1852, gun-camages, Bengal and 
Madras, had to stand out uncovered 
and exposed to sun and rain During 
that period not a Madras wheel was 
the worse for exposure, whereas the 
majority of the*Bengal wheels had 
large deep splits m the wooden naves, 
which necessitated their being replaced, 
and the wheels set up afresh 
Very serviceable naves can be made 


from the preserved or non-decayea 
parts of condemned naves put together 
in three pieces, and termed “com- 
pound ” or “joined naves ” 

Navez' Electro- Ballistic 
Apparatus— Vide Electro-Ballis- 
tic Apparatus 

Near — Applied to the left hand or 
ndmg hoise ot a team , to the left 
feet, fore 01 hind, of an animal , to 
the side or stnrup on which the horse 
is mounted 

Necessaries — In a milifcarv 
sense, are such articles of clothing, &c , 
as aie provided bv the State to the 
holdiei on his first entering the army, 
and which he has to keep up at his 
own expense The ai tides which com- 
pose the necessanes of an artilleiy 
soldier will be found under the head 
of “ Kit ’ in the Appendix 

Neck — In aitillery, the narrowest 
pait of a piece of ordnance, comprised, 
in smooth-boro guns, between the 
muzzle astragal and fillets and the 
swell of the muzzle It is also that 
portion of metal behind the breech 
ogee, termed the neck of the casca- 
ble, and which is contained betwe* n 
the neck fillet and the button as- 
tragal 

Needles — In the ordnance de- 
partment, needles are used for the 
following purposes Needles, sewing 
—in making cartridge bags, making 
and repairing flags, &c Needles, sail 
— in making and repairing powder 
cloths, paulins, and other articles 
made of vitry, canvas, or double gun- 
ny Needles, packing — m sewing 
single gunny, and in covering boxes 
and other packages 
Needle-Gun — This weapon, 
which is the small arm of the Prus- 
sian service, is thus described m the 
Birminqham Gazette —The “ Zund- 
nadelgewehr,” or needle-gun of the 
f 1 
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Prussian service, to which the victories 
of the Prussian arms in 1866 have 
been attributed, appears to have been 
originally patented m England as a 
muzzle-loader in 1831, by a Mr 
Moser, of Kennington The inven- 
tion came befoie its time, its cold 
reception in England diove the paten- 
tee to seek foieign patiouagc for his 
novelty, and Piussiu was lucky enough 
to appreciate and to xdopt the new 
weapon Drcv sa, a gunmakei of 
Sommala, applied the butch-loading 
principles to Moser’s patent , and thus 
amended, the ann, ten jcus Into, vv is, 
in 1848, introduced into the Fiussmn 
service The puncipli, buefly stited, 
is the driving of a pointed piston oi 
“ needle,” by the action of a spn il 
spring (such as is used m the manu- 
facture of children’s toy guns) into a 
small case of fulminate contained m, 
and situated between, the powder and 
the bullet of a single cartridge In 
the action of opening the breech, the 
spnal spnng is set by the trigger, 
and thus the triggei, when pulled, re- 
leases into operation the spiral spnng, 
which, in its turn, forces the needle 
into the cartridge and fires the piece 
Upon this oldest form of the Prussian 
needle-gun improvements have been 
made, the chief effects of which have 
been a reduction of the mechanism of 
the needle of 1848, and a general light- 
ening of the entire piece None of 
these alterations, liow ever, have touched 
those two apparent evils in the old form 
of this arm which militated against 
its adoption by England in 1850 
These are, the position of the fulmi- 
nate m the interior of the cartridge, 
and looseness of mechanism, involving 
possibility of the escape of gas round 
the needle and at the base of the 
plunger To these two particulai 
points France mainly devoted herself 


in seeking a superior needle rifle to 
that of Prussia ” 

Neutrality — As explained in 
Brande and Cox’s Dictionary, is “ the 
condition of a State which does not 
take part m a war between other States 
A neutral nation has the right of fur- 
nishing to either of the contending 
pai tics all supplies which do not fall 
within the description of contraband 
oj war y and to conclude treaties with 
eithei unconnected with the subject of 
the w u It appears to have been the 
old piinciple, with regard to the man- 
time tiadc of a neutial nation, that the 
propel ty of an owner belonging to the 
hostile country might be seized by a 
belligerent on boaid a vessel, or vessels, 
Ik longing to a neutral power , but the 
general lulc now asserted is that the 
flag covers the cargo , by which means 
light ot search, except for * specific 
pui poses, is tendered unnecessary By 
the declaration of Maich 28, 1854, made 
on the occasion of the Russian war, 
England waived the right of seizing 
encmj’s property on board a neutral 
v cssel, unless contraband, but did not 
abandon it ” 

Night Firing — The direction 
being known, and the gun or mortar 
having been propeily laid, while it is 
light, battens should be nailed to the 
platforms, touching the felloes of the 
wheels or trucks or side of the mortal 
bed The elevating screw or quoins 
must also be fixed A much superior 
method ot laying guns or mortars will 
be found nndei the head of Collimator 

Nipple — The passage of commu- 
nication in percussion arms between 
the cap and the charge , the percus- 
sion cap is placed on the nipple when 
the firelock is primed and by the ac- 
tion of the lock the piece is discharged 
In breech-loading arms, there is a dif- 
ferent arrangement for igniting the 
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charge, which renders the nipple unne- 
cessary , these are fired by means of 
a needle or some similar method 
Nitrate of Silver— -The most 
important of the salts of silver It 
is prepared by several methods 

— By dissolving pure silver in 
dilute nitric acid with the aid of heat, 
and evapoiating to crjstallization 
2nd — From standard silvci dissolved 
in dilute nitric acid, the solution eva- 
porated to dryness in a poicclain dish, 
and the lesulue heated neailv to red- 
ness The nitrate of sihei fuses -with- 
out change, but the nitrate of coppci 
is decomposed, leaving the black oxide 
of copper, a small poition ot the mass 
is removed from time to time, dissolved 
in water, the solution filtered, and 
tested with excess of ammonia When 
this re-agent ceases to pioduce a blue 
colour, the process is completed, 
and if the residue be treated with 
water, the solution will vicld, on c\a- 
poiation, crystals of pure nitiate of 
silver It is used in the laboi itor} foi 
the precipitation of acids 
Nitre — Oi siltpetic, c hemic nil v 
called Nitrate of Potassa (KO NO r ) 
This salt occurs m natuic as an incrus- 
tation upon the suiface ot the earth in 
hot climates, such as India, Ar ibia, and 
South America In Bengal, it i*» found 
in gieat abundance, especially m the 
districts of Tirhoot, Behai, and Agra 
Where vei saltpetre exists, the ground 
is found impregnated with saline in ittci 
and perfectly barren During the perio- 
dical rams, these distucts aie o\ el- 
bowed, the various salts are dissolved 
and brought into contact, when new 
combinations follow, and fresh salts 
result, as the water evaporates or pei- 
colates the soil r lhcse are found and 
collected, and after repeated washings, 
evaporations, &c , the nitie passes into 
the market, where it undetgoes crystal- 


lization, and is m this state exportea 
to Europe The crude mass is called 
in Hindustani “ dhoah,” and when 
transformed into crystals and well 
washed, “ calmeD,” and valued at 94 
per cent of pure nitre, which, how- 
ever, m verv much over-estimated 
Saltpetre, before it is made use of as 
an ingredient foi gunpowder, has to be 
thoroughly refined, so as to free it from 
all its impurities, which consist of ex- 
traneous s ilts, such as muriates, sul- 
phates, &o , and this process is perform- 
ed!)} boiling the crude saltpetiem large 
coppci pans, tor six or eight hours, 
icmoung, on its becommg^eated, all 
the scum that flo its on the suiface 
It is then pumped off and received 
into hltciing hags, and the liquid, aftei 
passing through these bags, is conveyed 
bv a coppci pipe or channel into the 
refining 100 m, where large cisterns, 
lined with coppei, arc ready to receive 
it Immediately on the liquid falling 
into the cisterns, it 1 $ agitated with 
wooden raxes, until fine crystals of 
saltpctic toim, which aic raked up 
and placed on a sloping fiame, wheie 
they remain till suthciently dinned, 
aftei this the saltpetre is thrown into 
a washing cistern, which has a false 
bottom* and thoioughly satmated with 
filteicd watu, and subsequently with 
distilled water, — m the former case for 
a couple of houis, in the latter forfour- 
and-twent}, — when it is diawn off, and 
the saltpetre tin own into a drying bin, 
which has also a false bottom It is 
aftei wards dried cithci by solar or arti- 
ficial means, and packed away in barrels 
The proportion ot giough saltpetie to 
water is about 1^ lbs of the former to 
1 lb of the latter A charge of salt- 
petre is about 40 cwt , mixed with 270 
gallons of* water For the method 
pursued m testing nitre, vide Salt- 
petre 
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Nitrogen— This is the gas which 
exists in the air, and dilutes the oxy- 
gen so as to moderate its activity and 
fit it for the proper maintenance of 
life, combustion, and numerous other 
offices it has to fulfil Nitrogen, in its 
pure state, is quite free from smell, it 
instantly extinguishes flame, and cannot 
support life Atmospheric air is a 
mixture of very nearly fcyir measures 
of nitrogen with one measure of oxy- 
gen, it contains, besides, small quanti- 
ties of other gaseous substances, as 
vapour of water, carbonic acid, and 
ammonia 

Nod^ft— In astionomy, are the op- 
posite points of a planet, where its or- 
bit appears to cut the orbit of the earth 
or ecliptic 

Nolan’s Range Finder— 

Vide Telemeter 

Nomenclature— As applied to 
military stores, signifies the name given 
to each article used m the service 

Nominal Power— By this term 
is understood a steam engine having a 
cylinder of given diameter, a given 
length of stroke, with a uniform pres- 
sure upon the piston of 7 lbs per inch 
By the term “actual” power is meant 
the numbei of times the engine is cap- 
able of lifting 33,000 lbs 1 f<^t high 
pei minute 

Non-Commissioned Offi- 
cer — As the name implies, is an officer 
withont a commission, but who by his 
position in a regiment, and by virtue of 
the power attached to that position, 
exercises control over those beneath 
him, such as a serjeant over the private 
soldiers of his regiment Sergeant- 
majors, quarter-master sergeants, and 
sergeants are the N C O of a regi- 
ment A non-commissioned officer 
can be reduced to the ranks by order 
of his colonel or commanding officer 
without the intervention of a court 


martial , but so long as he holds his 
rank he can receive no minor punish- 
ment 

Non-condensing* Engine— 

A high pressure engine, the steam not 
being condensed after leaving the cylin- 
der, but passing out into the atmosphere 
after having acted upon the piston 

Non-conductors— Substances 
through which the electric fluid passes 
with considerable difficulty or not at 
all, such as glass, resm, sulphur, silk, 
han, wool, the air, &c 

Non-effective— In the army, 
are the officers or men employed on 
othei duties than regimental, such as in 
Staff appointments and the like The 
term is used as the primitive or nega- 
tive of effective 

Notch, — A nick , a hollow m any- 
thing In gunnery, the groove on the 
base ring, or tangent scale, and swell of 
the muzzle, or on any other sight by 
which a gun is laid 

Nozzles — Those parts of a 
steam engine in which are placed the 
vahes that open and close the commu- 
nication between the cylinder and the 
boiler and condenser m low pressure 
or condensing engines, and between the 
cylinder and boiler and atmosphere in 
high pressuie or non-condensmg en- 
gines 

Nullah — An Indian term, si gul- 
lying a small stream, or the arm of a 
river, also the place which was once 
the bed of a river 

N umdah — A species of felt, used, 
among other purposes, as a pad under 
saddles 

Nut— A square or hexagonal metal 
or wooden block, having a spiral hole 
through its centre into which a screw 
fits, and by the interplacement of the 
threads of which, with those in the nut, 
“the cohesive strength of the hold” 
consists 
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Oakum — The untwisted strands 
of old rope It is used in packing 
shot and shell, wiping the vents of 
guns after firing, cleaning elevating 
screws and different implements, and 
also in making washing sponges 

Oatb — According to Brande and 
Cox’s Dictionary, an oath is defined by 
Bale} as, * the calling on God to wituess, 
t e , to take notice of what we say and 
invoking His ’vengeance or renouncing 
His favour, if what we say be false, 
or if what we promise be not perform- 
ed ’ By the jurisprudence of nearly 
all known nations, it has been admitted, 
in one .form or another, as the 
solemn test of truth in judicial pro- 
ceedings In military courts-martial, 
evidence is given by most Christians 
on oath sworn on the Bible, except by 
such sects as profess conscientious ob- 
jections to oaths 

Obedience — The fiist duty 
of an officer or soldier is obedi- 
ence to oiders This is the lifc-spnng 
of the army without it no body of men 
can be kept together It is a pi muple 
therefore which cannot be too strongly 
inculcated amongst all ranks 

Objective — A technical military 
term signifying, as the word implies, 
the aim or object of tlie mill tan 
combinations and movements on tbe 
theatre of war 

Oblate — Flattened or shoitened 
In geometry, a term applied to a sphe- 
roid, produced by the revolution of a 
semi-ellipse about its shorter diameter, 
of this figure is the earth 
Oblique Fire — Taking the ene- 
my slantwise Thus when two batteries 
bring their fire directly upon one point 
of the enemy’s line, they make what 
is called a cross or concentrated fire, 
which is very destructive upon columns, 
though not so effective as enfilade fire 


Observatory— A building erect- 
ed for the purpose of taking astrono- 
mical observations, and which is fur- 
nished with the most approved instru- 
ments In Europe one of the fiist 
observatories was built by Tvcho 
Brabe, a nobleman of Denmark, on the 
island of Huen, m 1576 The observa- 
tory of Pans was built in 1667, that of 
Greenwich m 1675 Public observato- 
ries are now maintained in almost every 
civilised couutr\, and there are several 
private ones in England Bv the daily 
observations made, and the means taken 
of publishing these observations, a 
great advance has been made m 
astronomical science (Brande and 
Cox) In different parts of India, and 
especially near Delhi, the remains of 
large native observatories are to be seen, 
showing the great interest, and as we 
know, the intense study given by the 
natives of India to the suleieal woild 

Obstacles — The impediments 
used to render the approaches to field 
woiks more difficult to the enemy Of 
such are palisades, stockades, banners, 
abatis, trous-dt-loup, chevaux-dc-fuse, 
lianows, crow’s feet, fougasses, and 
inundations 

Obtuse Angle —That which is 
greater than a right angle 

Off— A term used in speaking of 
horses harnessed to a carriage, in con- 
tradistinction to near 
_ Off- Reckoning' ft — An allow- 
ance formed) made to the Command- 
ing Officers of Regiments and Cap- 
tains of Companies, out of the annual 
clothing money set aside for their men 
The allowance was subsequently only 
given to tbe Colonels of Regiments, 
and was a fluctuating sum, depending 
on the amount of the surplus left after 
the clothing was made up About 
eighteen years ago an average of fchnty 
years’ “ off-reckonings” was struck, and 
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a fixed sum from that penod allowed 
yearly to Colonels, termed “ Colonel’s 
Allowance ” The term “ off-reckon- 
ings ” is now therefore obsolete 

Ofl>86tft — In surveying, a curved 
boundary, the surveyor measures a 
straight line as near to it as convenient, 
and makes this line a side of one of 
tho triangles from different points of 
it to the curve These are called off- 
sets They must be perpendicular to 
the straight line, and are usually 
pleasured with straight rods, placed 
against the measuring chain without 
disturbing it In this way, means ate 
furnished for plotting as many points 
of the curve as theie are off-sets, and 
through these points the map may be 
draw n 

Offence, guns of— Are gener- 
ally heavy guns, bee mse they combine 
the longest range with the greatest 
accuracy, and tho most destructive 
effect 

Officer — According to Johnson, 
a man employed by the public In a 
military sense, the name is applied to 
those m a regiment who excicist con- 
trol or command It is also applied to 
a person acting in a civil 01 military 
situation under Government 

Ogee — A moulding m axeluteeture, 
partly concave and partly convex 
Mouldings termed ogees are cast on 
smooth-bore ordnance and mortals, 
and aie known m the former as the 
breech and base ring ogees, m the lat- 
ter as the reinfoice and muzzle ogees 

Oils — Those used for Artillery 
purposes are chiefly vegetable oils, 
such as the cocoanut, mustard, 
and linseed oils , the two latter being 
extracted from the seeds of these 
plants by expression, and the former 
m the same manner from the cocoanut 
palm. The nut having been stripped 
of the husk or coir, the shell is bro- 


ken, and the fatty lining enclosing the 
milk is taken out This is called cobn , 
copra , or copperah , m different locali- 
ties Three maunds of copperah are 
thrown into the mill with about three 
gallons of water, and from this is 
produced three maunds, or seven and 
thrcc-quai ter gallons of oil The use 
these oils arc put to is as follows — 

Cocoanut oil, foi clearing elei a ting 
screws and different other articles 
It should never be used for the barrels 
of Bin all arms, as it contains an acid 
destructive to tho interior of the bar- 
icl Mustaid oil, m preparing hides, 
and used bv laboiatory men, aftei 
working carcass composition, &c , for 
cleaning their hands Linseed oil, in 
making paint, and also to nn\ m paint 
winch becomes thick from long keeping 
There is also anothei oil , — viz , that de- 
rived from the gurjun tree (wood oil), 
which is made use of in arsenals, and 
found to answci better for painting on 
tin than any other, and which should be 
used for case shot, &c , it is verj volatile, 
and dues lapidly c\cn in wet weather, 
at which time common oils diy very 
slowly For the preservation of small 
arms fiom rust, petroleum oil, refined, 
and know r n as “ Price’s Rangoon Oil,” 
is now used in the Service Petroleum 
is a rock oil, and procured from the 
bowels of the eaith tiom wells sunk to 
the depth requited Its colour in its 
crude state is a daik gieen, but when re- 
fined and distilled, it is perfectly trans- 
parent Buimah, Canada, aud North 
America pioduce largo quantities of 
petroleum 

Olympic Games— Were insti- 
tuted, so it is stated m James’ Diction- 
ary, by Hercules, A M 2856, in honor of 
Jupiter Olympus, at Olympia, a city of 
Elis, m the Peloponnesus They were 
celebrated ei ery four years The design 
of them was to accustom the young 
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military men to all athletic and mili- 
tary exercises 

Opening 1 of the Trenehee 

— Synonymous with breaking ground, 
or the commencement of the works of 
attack against a fortress 

Operations, Base of— With 
reference to an army, as explained by 
Col Macdougall, is “the point, line, or 
district from which it starts, and from 
whuli all its re-mforccmcnts and 
supplies proceed, when it is committed 
in a campaign It may be a single 
town, it may be a frontier line of any 
length, or a line of sca-coast, if the 
armv possesses the command of the 
sea, or lt^may be a district of country 
having bieadth as well as length 
Whatever be its natuie, it must be 
such that the army retreating upon it, 
in case of disaster, shall, on reaching 
it, find succour and safety ” 

Orbit—In astronomv, is the path 
described by a planet in its revolution 
round the sun 

Ord’s Fuze — Used in mining 
It is waterproof, and therefore useful 
for sub-marine purposes 
Order of the Star of India 
— An Order instituted by Her Ma- 
jesty Queen Victoria, in 1861, tor the 
purpose of rewarding persons for con- 
spicuous merit, who have rcndeied 
linpoitant service to the Crown m In- 
dia There are three classes in the 
order, — tw enty-fi\ e Kn lgh ts Gi an d 

Commanders, fifty Knights Command- 
ers, and one hundred Companions 
The insignia are the collar, com- 
posed of the heialdic lose of Eng- 
land, two palm blanches, m saltire, 
tied with anband, and the lotus flower, 
alternately connected together by a 
double gold chain In the centie is the 
imperial crown, from which is depend- 
ed the badge, consisting of a mullet 
set with brilliants, over an oval medal- 


lion containing an onyx cameo bust of 
the Queen, surrounded by the motto of 
the ordef, “ Heaven’s Light onr Guide 99 
Orderly Boom— The Court of 
the Commanding Officer, where charges 
brought against the men of his regi- 
ment are investigated, and sentence 
passed It is also the office of the 
Commanding Officer from which all 
ordeis emanate 

Ordnance — By this term is 
understood in the British Service any 
description of warlike stores, but its 
special signification as used by the 
Artillery comprehends every projectile 
fired from a gnn, as well as the gtm 
itself, forming a part of the equipment 
of that bianch of the military service, 
and also a portion of the material For 
the list of oidnance, smooth-bored and 
ufled, at present m the service, vide 
list attached at the end of the book 
Orillon — In fortification, the cir- 
culai part of the flank towards the 
shoulder of a bastion, which serves to 
cover the rest of the flank 

Orpiment — A sulphuret of ar- 
senic. There are many varieties of 
orpiment, one m fine golden coloured 
scales, another m dense yellow stony 
lumps, a third m earthy looking 
masses, called King’s Yellow, a fami- 
lial paint , but the oipiment used 
in the laboratory for blue lights, sig- 
nal lights, and parachute light balls, 
is the red proto-sal phuret or realgar 
Oscillating* Engine — This 
engine derives its name from its cylin- 
ders “ oscillating ” upon hollow axes 
or trunnions, through which the steam 
is admitted to, and withdrawn from, 
the cylinders , the piston rod by this 
means accommodates itself to the 
motion of the crank, without the 
parallel motion being required 

Oscillation— The motion which 
a pendulum undergoes when moved by 
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any force, and which is indicated bj the 
centre of gravity, describing alternately 
a circular arc on the one side or the 
ether of its position of rest If there 
were neither friction nor atmospheric 
resistance, this motion of vibration or 
oscillation, on either side of the posi- 
tion of equihbiium, would continue for 
ever, but m consequence of these lesist- 
unces, the distance to which the pendu- 
lum swings decieases more and moie 
with ever) swing, until it comes to rest 

The centre of oscillation is that 
point in a body vibrating about a hon- 
zontal axis, m which, if the whole 
mass of the bod) be supposed collect- 
ed, the penod of oscillation will be 
the same as befoie 

Out-lying Plcquet— FaiePic- 

piet 

Out-post — A body of troops 
posted beyond the bound 01 limits 
of the encampment Officeis com- 
manding out-posts should make them- 
sel\es thoiouglily acquainted with 
the localit) in which tliov are 
placed, by taicfull) examining the 
post, the heights within musket shot, 
the roads and paths leading to oi near 
the post, asm taming their breadth, 
and practicability for cavali) or artil- 
ler), in ordei to insuic a constant and 
ready communication with the adjoin- 
ing posts and \cdcttcs The hollows 
which may cover theencim’s appioach 
should be examined, and all points 
consideied with reference to the pos- 
sibility of an attack 

Out-post Duty— 'The object of 
this Service is thus explained by Col 
Macdougall in Ins Theory of War 
* The safety of an army in an enemy’s 
country materially depends on the 
manner m w hich the out-post duty is 
perfoimed The out-posts, picquets, 
and advanced sentries aie the watch- 
dogs of the arm), whose peculiar busi- 


ness is to detect and give timely warn- 
ing of the approach of an enemy, as 
well as every circumstance which may 
appear to threaten its safety An 
officer m command of an out-post 
should invariably act as if the safety 
of the whole army depended on his 
individual vigilance, and he should 
impress the same feeling of responsi- 
bihtj on the mind of every one of his 
sentries ” 

Outrance — A French term , 
to the utmost , to the last extieraify 
Thus the Ficnch say, battre a outrance , 
to fight to the last extremitv 

Out-works — In fortification, aie 
the works consti acted bevond, the en- 
ceinte or body of the place and the 
glacis, such as ra\ elms, f enaille, horn 
and ciown voiks, countei*guards, lu- 
nettes, covered ways, & c 

Oxidation — The conversion of 
metal surfaces into lust, by their com- 
bination with a ceitain portion of 
oxygen 

Oxide of Iron— Results from 
the combination of iron with oxvgen, 
in sufficiently laige quantities to 
cause it to lose its metallic state 

Oxygen — One of the elements 
widely diffused throughout nature, but 
which is never found in a pure 
isolated form In the atmosphere, it 
is mechanically mixed with nitrogen , 
m watei, it is chemically combined 
with hjdiogeu Ox)gen was dis- 
covered by Priestley in August 1774-, 
and one )eur later by Scheele, who 
was then unaware of Priestley’s dis- 
covery Eighty -nine per cent (by 
weight) of water consists of oxygen , 
atmospheric air contains twenty-three 
per cent of the same element, which 
also exists m combination with most 
of the other elements m various pro- 
portions 
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Pace— The rate at which a man 
or animal moves, either at the walk, 
trot, or gallop The usual length of a 
man's pace is about 30 inches, and 
the soldier is tiained to take this 
length A horse walks at the rate of 
328 feet m a minute, or nearly 3| 
miles an hour , trots 656 feet in a 
minute, or narly miles an hour , 
and gallops 1312 feet in a minute, or 
15 miles an hour 

Pack Saddle — That used in the 
Abyssinian campaign for the transport 
ot mountain artillery with its ammu- 
nition, stores, & c , was the Otago pat- 
tern It is earned on mules or ponies 
The weight ot this saddle, with harness 
complete, is 45 lbs 8 ozs , but when is- 
sued for mountain artillery , the baggage 
straps, weighing 6^ lbs , are not re- 
quired, leduemg the weight to 39lbs 
Pack Thread — A coaise thread 
or string used tor sewing up and se- 
curing packages 

Package— This term is applied 
to the wiapper or packing cloth louud 
stores in transit, or whatever consti- 
tutes the covering of stores for their 
preservation Old package in arsenals 
is collected and sold by auction on 
account of Goi eminent 
Package of Ammunition 
—■In the Aitillery Service, this is caL- 
ned out m boxes of a sanctioned pat- 
tern, and the ammunition, shot, oi shell 
is secured m compartments or in some 
other way most convenient or suitable 
The boxes are carried on ammunition 
wagons, which escort the guns 

Small arm ammunition is packed m 
boxes, and carried on a campaign in 
special wagons made for the purpose 
Packing Boxes— Are used for 
keeping “ fixed shot or shell” m store, 
or m transit from place to place, or on 
the march with siege trains 


Paddling — In the manufacture 
of gunpowder, paddling is resorted to 
when the powder, m the incorporating 
process, clings to the surface of the 
rollers It is performed by means of 
a copper spud, and is a very dangerous 
operation, but must be had recourse to 
at times, the seldomer the better 
Padlock, Spring— The pattern 
padlock used as the fastening of artil- 
lery ammunition boxes 
Pads — In the Artillery and Cavalry 
servise, are used to protect saddle and 
draught horses from galls The pad 
lecommendcd is in the form of a folded 
blanket, or pad made ot sheep and kid’s 
skin, stuffed with hair, 6 inches by 4 
inches When placed above and below 
the gall, considerable relief will be 
afforded 

Elastic pads constructed of a certain 
number of tnbes of vulcanized caout- 
chouc united together and invented by 
General Angclini of the Italian army, 
are stated to have been very successful 
m the Italian Cavalry m preventing 
galls These tubes have the advan- 
tigc of being elastic, cool, light , pro- 
tec t the horses back from shocks and 
shakings caused bv trotting and leap- 
ing, &c , and distribute the weight 
equally overall the surface of the pads 
To elucidate more clearly and fully 
the advantage of this invention, it 
will suffice to show that, placing the 
hand under a pad, and upon the latter 
the weight of one or two men, no 
pain is experienced m the hand 

Paint — A kind of paste made by 
grinding white lead and linseed oil 
together , other substances are used, 
such as coloring matters or “ stam- 
ers,” drying materials or “dryers,” 
&c , but white lead is the basis of all 
ordinary paints, and forms at least^ths 
of their composition The several 
kinds of paint in use m arsenals and 
f 1 
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magazines are anticorrosion, carriage, 
black, red, green, and white, lacquer 
for bores of iron guns, and vermillion 
The mode of preparing them is by 
grinding the several ingredients in oil 
on a stone with a mnller, or when re- 
quired m large quantities, as is fre- 
quently the case with anticorrosion 
and occasionally with carriage paint, 
in a paint mill The simplest and 
best construction of paint mill for 
arsenal purposes, is a large iron moitar, 
having for a grinder a bolt of iron 
about twice the depth of the moi- 
tat in length, with a 5^-inch comrnou 
shell fixed to < ither end, and two or 
three round shot of si/es The grinder 
resting obliquely in the mortar is easily 
moved lound bj one man, and by its 
movement the loose round shot aie kept 
in constant motion Tin ingredients 
should be ground in only a pot turn of 
the oil allowed, the remainder being 
added as the paint is required for use 
Paint-mixed, Anticorro- 
sion— Composed of 50 parts of dry 
anticorrosion paint, lamp black, and 
red lead, each 3f parts, and Europe 
linseed oil 50 parts It is used as a 
lacquer for the exterior of iron guns, 
for east-iron garrison carriages, war 
rockets, and \ ery geuerall) on iron work 
which is exposed In all cases the iron 
work should be first well cleaned Foi 
painting shot and shell in piles, coun- 
try lmseed oil is substituted for Europe 
linseed oil in a like proportion, but it 
should be first boiled, adding to every 
20 lbs of it 2£ ounces of litharge as a 
dryer This paint has been superseded 
by Pulford’s Magnetic Paint 
Paint-mixed, Black— Made 
of 1 part of lamp black, and 3 parts of 
Europe linseed oil It is used for mark- 
ing stores, and generally to form a black 
ground on canvas or wood 
Paint-mixedi Carriage 


(Bengal or dark slate color) — Consists 
of lamp black 1 part, white lead 20 
parts, and linseed oil 21 parts It is 
chiefly used m painting field and siege 
carriages and battery stores, also sphe- 
rical shell and their packing boxes, to 
distinguish them from other projectiles, 
and on wood-work generally 

Paint-mixed, Carriage — 
(Daik blue color) Made of Prussian 
blue If parts, white lead 15 parts, Eu- 
rope linseed oil 7f parts It is used m 
the Home service for the same purposes 
as the Bengal carriage paint This 
paint may be made a lighter or deeper 
colour by increasing or decreasing the 
propoitions of Piussian blue and white 
lead respectively 

Paint-mixed, Green— Made 
of verdigris and lmseed oil 2f parts of 
each, and white lead 3f parts Its 
principal use m magazines is for paint- 
ing lanterns 

Paint-mixed, Bed Bead- 

Made of red lead 2 parts, and Europe 
linseed oil If parts It is used for 
painting water engines 

Paint-mixed, Red Ochre 
— Made of red ochre 1 part, and wood 
oil If parts Used for painting 
fixed shot and common shell, also for 
case shot and their packing boxes 
If required foi marking stores, linseed 
oil should be used instead of wood oil 
Paint-mixed, Vermillion 
— 2 parts of vermillion to £ parts of 
Europe linseed oil Used for drum 
hoops Spmts of Turpentine, 1 lb , 
is allowed to every 20 lbs of prepared 
paiut, to be mixed at the time it is 
used 

Paint-mixed, White— Com- 
posed of 1 part of white lead to f 
parts of Europe linseed oil It is used 
for marking purposes, the interior of 
gun and water buckets, and generally 
for a white ground 
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Paint or Lacquer for Bores 
of Iron ciuna — Contains 1 part of 
red lead, 10 of black lead, $ part of 
lamp black, and 20 parts of Europe 
linseed oil The bore should be 
thoroughly cleaned befoie applying this 
lacquer This paint has been super- 
seded by Pulford’s Magnetic Paint 
Painting — All gun carriages are 
painted periodically in India , and in 
each of the Presidencies there are cer- 
tain orders laid down, as to the time of 
the year when this duty should be car- 
ried out Generally, after the rainy 
season is the best and most convenient 
period Carnages standing out ex- 
posed to *the weather throughout the 
year should be painted twice with two 
coats each time, and those which have 
been kept under cover m gun-sheds, & c , 
should be painted but once m the year 
with two coats of paint 

Paixhan's Gun— A shell gun 
or howitzer introduced into the French 
and Russian Navy by a French General 
of that name Loaded shells, with time 
fuzes, are the projectiles tired from this 
piece The destruction of the Turkish 
fleet at Sinope was caused by these guns 
Palisades — Form one of the aux- 
iliary means of defence in permanent 
and field fortification in the formei, 
they are usually planted m the covert 
way, and m the latter, in a ditch of 
the work Whore there is a covert 
way, palisading becomes indispen- 
sable, and the palisade is usually fixed 
on the banquette, about one foot from 
the glacis, and standing about one foot 
above the crest Palisades for perma- 
nent works are constructed of timber 
sawn into lengths of 8 or 10 feet long, 
and 8 inches and 4| inches squaie, 
depending on the size of the timber 
Palisading for field works is seldom of 
timber sawn into scantling, but is con- 
structed of unhewn timber of trees 


suited to the purpose, planted fiimly 
m the ground, and connected above 
with a riband, into which the palisades 
are spiked The position of the pali- 
sading for the security of field for- 
tification should be under muskctiy 
fire from the parapet, or flanking work, 
to command the ditch 

Palliser’s Guns — These guns 
bear the name of an officer of cavalry, 
who has devoted much of his time and 
resources to the subject of Artillery , 
and is the proposer of a method of 
stiengthening cast-iron guns, with in 
ternal tubes of wrought-iron, and 
rifled 

The object of the convei&ion is to 
utilize old cast-iron guns toi general 
service The result of the experi- 
ments is that guns are capable of a 
greater amount of endurance than 
before they were re-lined, and that as 
shell-guns, they are well adapted for 
use against wooden ships, or the land- 
fronts of forts The guns which have 
been chiefly converted and experi- 
mented upon are the 8-inch and 32-Pr 
which have been converted into 64-Pr 
rifled muzzle-loading guns, and the 
68-Pr into 7-inch rifled guns, and 
other calibres 

This officer’s name is well known to 
Artillerists as the inventor of the 
chilled shot 

Pane — The face of an anvil or 
hammer 

Panic — A sudden and groundless 
alarm which is known to seize upon 
men’s fancies without any visible cause 
The word traces its origin from the my- 
thical story of the God Pan, who is 
stated, during the Indian expedition of 
Bacchus, to have been surrounded 
enemies, and that the shouting of his 
men, favored by the echoes of a rotkv 
valley, so frightened them that the) in- 
stantly took to flight, ond hence, as 
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James points out, it came to pass, that 
all sadden fears impressed upon man's 
spirits without any just reason, were, 
by the Greeks and Romans, called 
panic terrors 

Pantograph — An instrument 
for copying drawings on a larger or 
smaller scale than the original 
Pantome ter — An instiument 
for measuring all sorts of angles, eleva- 
tions, and distances 
Paper — The following table con- 
tains the names and dimensions of 
many of the writing and drawing pa- 
pers m use, with their size — 


Antiquarian 

Inches Inches 
52* by 301 

Double Elephant 

391 „ 

261 

Atlas 

33 „ 

26 

Columbian 

341 „ 

23 

Elephant 

28 „ 

23 

Imperial 

291 „ 

211 

Super-royal 

27* „ 

1H 

Royal 

231 „ 

19 

Medium 

22* „ 

17* 

Demy 

m » 

15* 

Foolscap 

161 „ 

13* 

Drawing papers are not made small- 


er than demy Writing papers are not 
made larger than double elephant, and 
seldom larger than imperial 

Paper, Europe Port-fire— 
Used for port-fire and signal rocket 
cases, and for rough reports and returns 
on sen ice from the Artillery Park and 
Batteries 

Papier-Mache — A substance 
made from the pulp of paper which 
has been ground up with other mate- 
rials It is susceptible of being 
moulded into any shape or form In 
the Artillery seivice it is used as wads 
for fuze holes, &c 

Parabola— The cune described 
by a body which is under the influence 
of au impulsive force and gravity 
only 


It is also thus described One of the 
conic sections formed by the intersec- 
tion of a plane and a cone when the 
plane passes parallel to the side of the 
cone ” 

Parabolic Theory— In gun- 
nery, has reference to the laws which 
go\cm the flight of a projectile m 
vacuo The deductions from this theory 
were in the very eaily days of Artil- 
lcrv science considered to be applicable 
to a projectile fired in a resisting me- 
dium, but it is now well known, as ex- 
plained in Sir H Douglas's Naval Gun- 
ner y, that it is valueless in practice, ex- 
cept when the initial velocities of pro- 
jectiles are less than 200 or 3\30 feet in 
a second, when the resistance of the 
air is very small In snch a case, in- 
deed, the propositions of gunnery may 
be solved by the parabolic theory with 
tolerable accuracy , but with gi eater 
veloeities the conclusions are grossly 
enoneous It will neither serve to 
determine the range when the elevation 
and initial velocity are given , nor if 
the time of flight were observed and 
the range measured, could the initial 
velocity be computed from those data 
Parachute Eight Sail— A 
suspended light proposed by Colonel 
Boxer, R A , and which is used for the 
same pui pose, as ground fight balls , viz 
to light up the enemy's works and 
working paities, but to which it is pre- 
fened, from the facility with which 
light balls can be extinguished The 
parachute light consists, as described in 
Lieutenant-Colonel Owen's Modern 
Artillery, of a thin iron shell formed 
by two hemispheres, the lower one 
filled with composition, and the upper 
one with the calico parachute packed 
tightly in and attached to the case by 
a cord , this last hemisphere is attached 
to the one outside it by two chains 
The parachute is connected to the 
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lower hemisphere, which holds the 
composition, by ropes attached to three 
chains hooking into the hemisphere 
The outer upper hemisphere has a 
socket for a fuze, and two leaders of 
quick-match pass round from the lat- 
ter to the 'vent in the bottom of the 
hemisphere containing the light con- 
position, which is nearly the same 
as that used for signal lights These 
balls are fired from a mortar with 
low charges The fuze is bored, 
so that when the light has reached 
the highest point of the trajectory, it 
ignites the quick-match and priming 
of the light, sufficient force being thus 
obtained*to separate the halves of the 
outer shell and release the parachute, 
which, expanding, and with the hemis- 
phere holding the composition burning 
brightly from the vent hanging from 
it, is supported by the air, and de- 
scends very slowly 

Parade — In a military sense sig- 
nifies any place where troops assemble 
for muster, inspection, or drill, or in- 
deed for any duty 

Parallax— A change of appa- 
rent position of any celestial object, or 
the difference between the true and ap- 
parent place of the heaienly bodies # 

Parallel Lines — Straight 
lines which are in the same plane, and 
which being produced ever so far both 
ways, do not meet, are called parallel 
lines 

Parallel Motion— Vide Mo- 
tion, Parallel 

Parallels— Deep trenches formed 
to connect the several approaches cai- 
ned on before a besieged place 

Parallels of Latitude— Small 
circles supposed to be drawn on the 
surface of the earth, north and south 
of the equator, and parallel to it, divid- 
ing the globe into two unequal parts 
Parallels of decimation are such cir- 


cles produced in the heavens, no~th 
and south of the equinoctial, and pa- 
rallel to it 

Parapet — Derives its name from 
the Italian word parapetto , or breast- 
work In a permanent work, the 
parapet is the covering shot-proof 
mass on the exterior side of the 
lampart In field works, it is a mass 
of earth thrown up as a protection 
against an enemy’s progress , the ditch 
from which the earth is excavated 
forming an additional impediment 
The parapet should always be of 
sufficient height to screen the defend- 
ers from the view of the enemy, and 
therefore, on level ground, the height 
must be nearly 8 feet But if a work 
be intended merely to cover a guard, 
or to hold out against a sudden assault, 
a parapet of 6 feet high will, m many 
cases, be sufiicient The thickness 
should vary in proportion to the calilne 
of the projectile which the parapet is 
intended to resist 

Parbuckle — In artillery exercise, 
to roll a gun, so as to cause it to move 
in either direction from the spot on 
which it rests Por this purpose, the 
gun must be placed on skids, and if it 
is to be moved up or down a slope, two 
4}-inch ropes must be made fast to some 
suitable object on the upper part of the 
slope, and the ends carried under the 
chase and breech of the gun respectively, 
round it and up the slope If the run- 
ning ends of these ropes are hauled 
upon, the gun ascends, if eased off, it 
descends If the ground is horizontal, 
handspikes only are necessary to move 
the gun If the slope is not great, one 
rope will suffice to parbuckle a gun up 
with In this case, it must be made 
fast to one of the trunnions, and passed 
as many times round the gun in rear 
of, and close to them, as may he con- 
venient, the running end coming out 
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as before over the gun and up the 
elope. In hauling the gun up, the 
rope uncoils itself The breech end 
of the gun, on account of its greater 
thickness, will always advance quicker 
than the muzzle 

Parohment — The dressed skin 
of an animal, which is used for legal 
and other documents Soldiers’ final 
discharge certificates are made out on 
parchment 

Para — In carpentry, to cut or 
trim the surface of a plank with an 
adze In farriery, the expression means 
to cut or pare down the hoof of a horse 
in order to fit the shoe 

Park, Artillery - A piece of 
ground selected for the encampment or 
depositing of the artillery and car- 
nages of an army, ammunition, &c , 
whether on the march or during a siege 
The park should be as near the 
ground on which the batteries of artil- 
lery stand, as is consistent with safety 

Park, Siegre — The name given 
to the whole tram of artillery materiel 
belonging to an army in the field, or 
to what is kept in readiness in arsenals 
for service A siege park contains the 
guns, spare carriages, reserve ammuni- 
tion, gun and small-arm tools and 
materials for repairs, and for making 
up ammunition for the service of an 
army m the field The park is placed 
under the charge of an officer, gene- 
rally of the Ordnance Department, 
specially appointed for this duty, who 
is assisted by subordinates of the same 
department 

Parkinsoxiia— A shrub found 
commonly m Bengal It has been 
stated to yield a very fair charcoal for 
gunpowder purposes, but from trials 
made of it, of late years, at the Govern- 
ment Powder Works at Ishapore, this 
is not found to be the case 

Parley— Oral treaty, conference 


To parley m a military sense means 
to enter into conference with the 
enemy This is done by means of a 
flag of truce 

Parole — A word published in 
orders every day by the officer m com- 
mand of a garrison, for the purpose 
of distinguishing friends from foes, 
and without the knowledge of which 
no one can approach or pass by a 
sen try’s post It is also the pass-word 
or order transmitted from front to rear 
of an army, by word of mouth Also 
the word of an officer under confine- 
ment as a prisoner in an enemy’s camp 
or country, who is allowed to be at 
large, having promised not to effect his 
escape 

Parrott Gun- This rifled gun 
is the invention of Mr R P Parrott, 
an American, of the West Point 
Foundry The cannon proper is a 
cast-iron piece of very light propor- 
tions, rifled with fine grooves, the cir- 
cumference of the bore being equally 
divided between the lands and the 
grooves The distinctive character- 
istic of the gun consists m the re- 
inforce, which is a wrought-iron ring, 
or hollow cylinder, shrunk round the 
tyreech at the seat of the charge This 
ring is only just long enough to cover 
the space occupied by the charge of 
powder and the projectile, the inventor 
believing that a decided advantage is 
gamed by making the reinforce no 
longer than is absolutely necessary to 
strengthen the gun at this place Three 
calibres were introduced into the U 
S Service, viz 10, 20, and 30- 
Pr The projectile used with this 
gun is an elongated shell, of a 
length equal to 3 calibres It is cylin- 
dro-conical m form, the cylinder 
being very long, the base is contracted 
and has a brass ring fitted round it, 
making it cylindrical Some of the 
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shells are fitted with a percussion ar- 
rangement, some are fitted with the 
ordinary time fuze 

Pass — A narrow entrance or pas- 
sage between mountains In latitudes 
where much snow falls, the “ passes ” 
are only open for egress or ingress 
during the summer months 

Pass — A soldier’s ticket of leave, 
or permission to be absent from his 
quarters 

Paste — Made of flour and alum 
m the proportion of 21bs of flour to 
loz of pounded alum mixed with 
1 gallon of water The mode of pre- 
paring it is as follows Heat it gently, 
stir it, and let it boil £ of an hour , 
when it becomes ropy, pour it into 
bowls, and pass it through a sieve be- 
fore it is quite cold It should be 
used cold, and only 2 or 3 days’ supply 
at a tune made, but it may be preserved 
longer by adding alum in the propor- 
tion of one-tenth the weight of flour 
Paste is used m the laboratory in case- 
making, for port-fires, rockets, light- 
balls, &c 

Pastem— That part of the leg 
of a horse between the joint next the 
foot and the hoof 

Patch — The lump of metal form- 
lug the dispart sight of a gun or how- 
itzer 

Path— In gunnery, the direction 
of a projectile in its flight , also term- 
ed the trajectory 

Patrole — A party told off from 
the mam or regimental guard for the 
purpose of quelling disturbances, pick- 
ing np stragglers, or any such duty as 
may be required of it in garrison or 
camp Also bodies of men moving 
between the line of posts to keep the 
one informed of the state of the other, 
are termed “patroles ” 

Paulina, Waxed — Canvas 
coverings waxed over for the protec- 


tion of stores They are of four 
sizes, viz 

Magazine, large 
Magazine, small 
Camel Paulms 
Cart Paulms 

Large panhns are used on the floors 
of laboratory tents Small magazine 
paulms are used in covering powder 
barrels and live shells m the batteries 
Camel paulms, being of a small size, 
are fiequently very convenient, and 
are used for the same purposes as small 
magazine paulms Cart paulms are 
used with tilts for artificers’ carts , 
with the exception of the camel and 
cart paulms, which are made of coarse 
country canvas, all others are made of 
vi try 

Pauls — An Indian term for sepoys’ 
tents They are of a different pat- 
tern to the European soldiers’ tents, 
being smaller, and consequently much 
lighter 

Pawl — A catch which holds a 
ratchet and restrains a capstan or 
windlass from flying round in a re- 
verse direction during any pause m 
the winding 

Pay Abstract— A form of docu- 
ment in which the pay of a company or 
regiment is drawn, embodying the pay 
of both Europeans and Natives 

Paymaster — An officer of the 
army attached to each infantry and 
cavalry regiment, and to brigades of 
artillery other than those m India 
His duties are confined to paying the 
officers and men of the regiment, and 
keeping a strict account of all money 
passing through his hands, a statement 
of which he has to submit, m England, 
to the Control Department, and m In- 
dia to the Examiner of Accounts Ad- 
vances m India are made monthly or 
oftener from the nearest district Pay- 
master The pay of the artillery m 
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India is disbursed by the Captains of 
Batteries A Paymaster, on joining, 
has the relative rank of Captain, and his 
pay and rank are improved from length 
of service 

Pearlaeb — Impure carbonate of 
potash, called m Hindustani, Saji 
Mutti It is used for removing paint 
or grease 

Pebble Powder — Is manufac- 
tured m the same way as ordinary ser- 
vice gunpowder, with the following 
exception Its density is greater, viz , 
from 1 75 to 1 78 It is produced by 
breaking up “ press-cake ” into lumps, 
which are retained between sieves of 
| and $ inch mesh, respectively The 
pressure or strain excited upon the gun 
by this powder is nearly half that of 
the ordinary R L G 

Feddowk ( Pterocarpus dolber- 
giodies — A tree which grows m the 
foiests of Burmali and the Andaman 
Islands It resembles m ihogany in its 
colour It was formerlj much used bj 
the Burmese for gun carriages, and was 
introduced, some years back, into the 
gun carnage manufactory at Madras 
A cubic foot of unseasoned wood 
weighs 65 to 70 lbs 

Peomah ( Lagerstroemia reginoe ) 
— A tree which grows m India and 
Burmah, and is made use of m the 
Madras gun carnage factory for cer- 
tain portions of gun carriages It is 
a light and tough wood There are 
two descriptions of it, red and white 
coloured , the former is the tougher of 
the two A cubic foot of unseasoned 
wood weighs from 50 to 52 lbs 

Pell-Mell — From the French ad- 
verb pele-mele, signifying confusedly, 
in disorder, in heaps, &c 

Pellet Powder— This powder, 
m place of being made into press-cake, 
and then granulated, which involves 
the formation of a quantity of smaller 


grains and particles, is pressed into a 
number of cylindrical pellets, about 5' 
long, 75* diameter, perforated at one 
end to about the centre The object 
is to obtain a comparatively slow burn- 
ing powder, having a large and um- 
from gram or pellet The pressure 
that this powder exerts on the walls of 
a gun is much less than that of the 
ordinary R L G 

Pendulum — In mechanics, de- 
notes any body so suspended that it is 
at liberty to vibrate or swing back- 
wards and forwards about a horizontal 
axis of suspension by the action of 
gra\ity The \ibiation of a pendulum 
arc called its oscillations , the time of 
each being counted from the time of 
its descent from the highest point 
on one side, till it attains the highest 
point on the other side 

The lengths of pendulums vary ac- 
cording to the force of gravity m dif- 
feicnt latitudes, the increment above 
the foice at the equator being nearly 
as the squaie of the sine of the lati- 
tude , and since the length of the se- 
cond’s pendulum is directly proportional 
to the force of giavity, the increment 
in its length above the length at the 
equator varies also, as the square of 
the sine of the latitude Hence, if 
39 0265 be the length of the second’s 
pendulum at the equator, and 0 1608 
the increment in its length at the pole, 
the length L of the pendulum in any 
latitude is given by the equation 
L=39 0265+0 1608 sm* \ 

Pendulum, Gunner’s- Con- 
sists of au upright frame of wood, 
having a cross-arm attached to it, from 
which a pendulum is suspended 
vibrating seconds, consisting of a string 
with a leaden ball, measuring from 
the point of suspension to the centre 
of gravity of the ball, a length equal 
to a second’s pendulum having refer- 
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©nee to the latitude , in latitude 22° 
"the length is 39 1 It is used to mea- 
sure the time of flight of a mortar 
shell. 

Pendulum, Navez’— The prin- 
cipal part m Navez’ electro-ballistic 
apparatus It is thus described by 
Captain Noble, late R A — “ The prin- 
cipal part is the pendulum, and gradu- 
ated arc The pendulum, before an 
observation, is held suspended by an 
electro-magnet, the curient magnetising 
which passes through the first screen 
To the pendulum is attached, by means 
of the pressure of a spring, an arm u ith 
a vernier The pressure of this spring 
is so regulated that the arm vibrates 
freely with the pendulum, but at the 
same time it offers but little resist- 
ance to the action of a powerful 
horse-shoe electro-magnet, which, when 
the circuit magnetising it is complete, 
clamps the vernier arm with great fiim- 
ness ” 

Pendulum, Sigrhfc— A gradu- 
ated sine scale, by means of which 
a gun on an incline can be directed 
on an object without making any 
allowance for one wheel being higher 
than the other Jttonsists of an up- 
right piece of sheet brass, and has a 
movable slider and scale At the 
lower end is placed a bulb or disk, 
filled with lead The scale passes 
through a slit m a piece of steel, and 
is connected with it by a biass screw, 
which serves as a point on which the 
scale vibrates laterally , the slit is 
made long enough to allow the scale 
to assume a vertical position in any 
ordinary cases of irregularity of the 
ground on which the gun carriage may 
stand The ends of the piece of steel 
are formed into journals or trunnions, 
by means of which the scale is sup- 
ported on the seat attached to the 
base of the breech, and is at liberty 


to vibrate in the direction of the ,*xis 
of the piece This sight is believed 
to be the invention of a Russian offi- 
cer, and the Americans adopted it for 
thoir artillery A similar pendulum, 
a few years back, was brought to 
the uotice of the Indian Government 
by Captain Butt, of the late Ben- 
gal Aitillcry, who, unaware of the 
Russian invention, submitted his pen- 
dulum sight for the approval of the 
Indian Government, which, after trial, 
was reported on most favouiably, and 
directed to be attached to all mountain 
pieces Captain Butt thus describes 
the error of the tangent scale when 
the carriage is on uneven ground, and 
the conection the pendulum sight 
affoids — 

“ The line between the two sights 
at the muz/le and breech, being paral- 
lel to the axis of the piece, the gun 
(if it have a dispart sight) can always 
be laid correctly point blank , the error 
begins with the elevation, when the 
tangent scale is drawn out obliquely 
(instead of vertically as it should be), 
and the horizontal distance between 
the breech sight and the axis being 
greater than the horizontal distance 
between the muzzle sight and axis, the 
line of the sights produced crosses the 
line of the axis produced The pen- 
dulum sight starts from the same fixed 
point as the tangent scale, but it rises 
vertically, and every point on it is at 
the same horizontal distance from the 
axis that the muzzle sight is, and the 
line of the sights produced is always 
paralled to the line of the axis pro- 
duced In attaching the pendulum to 
the gun, care must be taken that the 
fulcrum of the pendulum and the 
muzzle sight be m the same plane with, 
and equi-distant from, the axis of the 
piece ” 

Penetration— The depth a pro- 

G 1 
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jectile buries itself into earth, masonry, 
iron, wood, 8c c As stated in Lieute- 
nant-Colonel Owen’s work on Modern 
Artillery, the penetration of a projectile 
depends upon a variety of circumstan- 
ces, su( h as its velocity at the moment 
of impact, the charge given, its form, 
density , diamete r, nature of the object 
struck, and the relative position of fhe 
latter with regard to the trajectory or 
path of the projectile Elongated shot 
at long distances penetrate farther than 
spherical, the velocity of the former 
not decreasing so rapidly as the latter 
Further, in the penetrating powers of 
elongated projectiles fired from rifled 
guns, the form of head has much to 
stiv to the disruptive effects on the 
object struck , and it has been found 
from experience that the ogival-headed 
shot is much more penetrating and de- 
structive than any other form The 
reader is referred to the woik alluded 
to above, for the formulae tor woiking 
out the penetrative power of projectiles 
into different mateiials 

Peon — An Indian term formerly 
given to a foot soldier, but m these 
da) s it does not bear this signification 
Native servants or messengers attached 
to the Government offices m India are 
designated peons, and wear a belt with 
a brass phte bearing the name of the 
office to distinguish them from prn ate 
servants 

Perambulator — In survey- 
ing, an instrument for measuring dis- 
tances, named also the pedometer and 
surveying wheel There are two kinds 
one with a large wheel, requiring two 
men to turn it, and the other a smaller 
kind, which one man can run along with 

Perob — In artillery, is the beam 
of an ammunition or other wagon, also 
of a heavy howitzer, by means of which 
the limber of each is connected to the 
carriage. 


Percussion — The impression 
made by one body falling or striking 
upon another Of percussive applica- 
tions that we are most familiar with, 
is the percussion lock m small arms 
striking a cap, which being charged 
with a fulminating material, ignites, 
on the hammer falling upon it, a per- 
cussion fuze which explodes the shell 
on its staking an object Gunpowder, 
when suddenly stiuck, is found to be 
percussive 

Percussion Fuse — A fuze 
which contains a percussive or deto- 
nating arrangement, and which bursts 
the shell at the moment of striking the 
objwt, without being pieviously lg- 
niti d ( V>de Pettman’s Fuze ) 

Perforated Disc Gunpow- 
der — Compressed gunpowder per- 
foiated with a certain number of 
holes, from the excessive pressure 
given to the discs, the powder bums 
slow 1) , and has been used for discharg- 
ing rifled oidnance 

Ferigree — In astronomy, that 
point of the moon or a planet’s orbit 
which is nearest to the earth 

Perihelion— In astronomy, that 
point of the orbit of the earth, or of 
any planet and comet, which is nearest 
to the sun 

Perimeter — The perimeter of a 
figure is the sum of all its sides taken 
together 

Periphery — The circumference 
of any curve, as the circle, ellipse, 
parabola, &c 

Perpendicular - When a 
straight line standing on anothei 
straight line makes the adjacent angles 
equal to one another, each of these 
angles is a nght angle, and the line 
perpendicular 

Persian Wheel — A contrivance 
for raising water from a well or stream 
It is extensively used m Egypt, Northern 
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India, the Punjab, and Sinde It con- 
sists of a wheel, about 4 feet m dia- 
meter, revolving on a wooden axle, 
which is flush with the mouth of the 
well, and is set m motion by means of 
a driving wheel turned by a pair of 
bullocks The wheel has on its rim 
pins of wood inserted into it, at short 
distances apart, to which buckets oi 
jais are suspended by means of an 
endless band or double rope , the buckets 
descend on one side into the well and 
ascend on the other filled with water, 
and discharge themselves into a re- 
servoir at the mouth of the well 
The Persian wheel used tor raising 
water fi;om a stream instead of a well, 
has the buckets somewhat differently 
ananged for lifti lg the water, but 
tlie principle is the same 

Personnel — This term is applied 
to the officers and men of ulliunksand 
depaitments composing auanny or any 
component part ot it 

Perspective — In di awing, as 
described m Weale’s Series, is the me- 
thod by which all objects are pour- 
trajed on a plane surfaeo, as in a pic- 
ture, according to their appearance m 
their real situation Perspective is of 
two kinds, linear aud aeiial, — the hist 
having reference to the form of an ob- 
ject, the second to its distinctness and 
colour 

Petard — A kind of bell-shaped 
moitar made of bronze It was for- 
merly a part of the equipment of an 
army in the field, for the purpose of 
bursting open gates, but has of late 
3 ears been in disuse, and bags or cases 
of powder have been substituted for it 
Petroleum— Vi<k Oils 
Pettman’s Fuze — A per- 
cussion fuze used m the navy in lieu 
of Moorsom’s fuze It is now the ge- 
neral service percussion fuze 
Pewter — An alloy of tin with 


lead and antimony frequently bears aiis 
name , but the best pewter was formei 1> 
made of 12 parts of tin with 1 of 
antimony, and a very small addition 
of copper 

Phalanx — Peculiar to the Gre- 
cian army It consisted of a square, 
compact body of men, closely formed, 
\#th then shields joined, and pikes 
across This was called the Macedo- 
nian phalanx, aud numbered about 
8,000 men 

Phosphorus — A highly inflam- 
mable elementary substance obtained 
fiom calcined bones, which emits light 
when placed m the dark, owing to its 
undergoing a slow combustion From 
expeuments made last year in Belgium 
with phosphoius in combination with 
copper and tm m the manufacture of 
bronze guns, it was found that the in- 
crease in the tciuw ity of the metal by the 
addition of phosphorus was very great, 
and proved that phosphouc bronze was 
much harder than ordinal y bronze , but 
it showed itsell an umehable nfetal, as 
the gun suddenly burst without giving 
any indication, after examination ot 
the b^re, that it was likely to do so 
Such an occunence, which would not 
have happened with the ordinary bronze, 
is fatal to the use of this alloy, as no 
more dependence can be placed on it 
than on a gun made of cast-iron or steel 
Photography — The art of pro 
ducing pictures from nature by the 
action of light upon certain chemical 
preparations The adaptation of this 
beautiful ait to military purposes has 
never extended beyond that of copy- 
ing, enlarging, and reducing maps 
and plans But it has been shown by 
a Frenchman, M Auguste Chevalici, 
that it can be applied still more use- 
fully to surveying 

Lieut -Col Baillie, of the Bengal 
Staff Corps, in a lecture before the 
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Royal Institution in 1869, thus de- 
scribes this ingenious method of sur- 
veying — ' “ It consists m taking small 
circular pictures or panoramas, round 
each station of the tri angulation into 
which the surrey is divided These 
panoramas are printed by the ordi- 
nary photographic method, and are 
cut out and fastened on a sheet #£ 
drawing paper in the relative position 
to each other which they occupied on 
the ground to be surveyed , and straight 
lines or radii being produced from 
the centre of each th tough the objects 
shown in them, give by their intersec- 
tions the relative position of each 
object on the paper, so that the 
‘filling in,* as it is technic illv termed, 
is completed as rapidly as these inter- 
sections can be found ” 

Such a system dispenses with the 
slow process of obseiving each object 
separately, and the liability to any 
possible error m recording the obser- 
vation in the field-book, which is now 
quite dispensed with 

Photozincography and 
Photolithography — The pro- 
cesses by means of which photoggiphic 
facsimiles of oiiginal manusciipts, en- 
gravings, drawings, or letterpress may 
be made on the same or on any desned 
scale, and transferred to a zinc plate 01 
lithographic stone, so that any numbei 
of copies may be printed off exactly in 
the same manner as in oidinary zinco- 
graphic or lithographic printing 
The utility of such a process for 
copying old and rare original MSS 
or maps and plans of all kinds for the 
use of engineers and others will at once 
be apparent, and it has already been 
largely adopted in the Ordnance Sui vey 
office, Southampton, for the reproduc- 
tion of maps and old MS lecords , at 
the India Museum, London, for the re- 
production of the patterns of Indian 


fabnes, and at Woolwich arsenal, for the 
reproduction of drawings of ordnance 
equipment, 8tc It is also largely used 
by the War Departments of the various 
European States and in Amenca, but in 
no country m the world has photozinco- 
graphy been so extensively and so use- 
fully applied to the reproduction of maps 
as in India, where skilled lithographic 
draughtsmen and engravers are veiy 
scaice It has been most successfully 
worked in the Surveyor-General's office, 
Calcutta, in the office of the Supenn- 
tendent of the Great Trigonometrical 
Survey, DchraDoon, and m the Photo- 
zincogiaphic office of the Bombay 
Government at Poonah By* its aid 
the maps of the various surveys are 
issued to the public within a few 
months aftei the completion of the sur- 
vey, instead of being kept back for 
years, as they would be had they to be 
lithographed or engiaved Besides being 
used in so many Government offices, this 
process is extensively worked by private 
individuals in Europe and America 
Several processes of this kind have 
been introduced from time to time, but 
one of the most efficient for general 
pui poses is that practised at the Oid- 
nance Survey office, Southampton, and 
m the Indian Survey offices 

It is of course impossible iu a work 
like the present to enter into full prac- 
tical details, but the following short 
sketch will be sufficient to give a gene- 
ral idea of the working of the pro- 
cess Those who wish for further m- 
foimation regarding this and other 
photolithographic processes are referred 
to the following works — 

On Photozincography, by Colonel Sir 
Henry James, R.E Longmans, 1862 
Report on the Cartographic Applica- 
tions of Photography, by Lieut 
J Waterhouse, R A Calcutta 
Thackei, Spink & Co , 1870 
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As well as the various photographic 
works and journals 

The process consists in printing from 
a suitable photographic negative on to 
a sheet of paper coated with a mixture 
of gelatine and bichromate of potash 
After exposure to light, the print is 
evenly covered with a thin coating of 
lithogiaphic transfer ink, and washed 
in warm water to remove the unaltered 
gelatine in the unexposcd parts, and 
with it the superfluous ink, while the 
insoluble gelatine forming the lines 
retains the ink, and thus a perfect copy 
of the onginal is obtained m greasy 
ink, which may then be transferred to 
zinc or stone and printed m the ordi- 
nary way The success of the opera- 
tions in copying maps and drawings, 
&c , by this process depends entirely 
upon the ground of the negative being 
peifectly opaque, while the lines are as 
clear as the bare glass, and in older to 
ensure the best results the plans should 
be special!) drawn for the puipose on 
smooth white paper in perfectly black 
ink Pale ink or washes of any colour 
except light blue must on no account 
be used The lines should bo film and 
clear, and the work as open as possible, 
and when the plau is intended to be 
reduced, care must be taken that the 
lines are drawn sufficiently thick to 
produce the required effect when 
reduced 

The plan must bo placed m a good 
light, and the cameia caret ully adjust- 
ed, so that the piano of the ground 
glass may be perfectly parallel to the 
plane of the plan, so as to avoid dis- 
tortion, and the apparatus must be 
firmly fixed to prevent vibration, which 
would injure the sharpness of the lines 
The negative is taken by the usual wet 
collodion process, slightly modified in 
order to secure the greatest transpar- 
ence m the lines , but as this alone will 


not give sufficient intensity, it is ob- 
tained by intensifying the negative m 
the usual way, then applying a satu- 
rated solution of bichloride of mercury 
till the film becomes white, and after- 
wards applying a dilute solution of 
hjdrosulphatc of ammonia, which in- 
stantly changes the colour of the film 
td a dark black or brown colour It is 
afterwaids varnished 

The next operation is to print from 
this negative a photograph in greasy 
ink which may be tr insferred to zinc 
or stone To obtain this, advantage is 
taken of the property possessed by 
alkaline bichromates of rendering 
gelatine, gum, albumen, &c , insoluble 
under the influence of light, and at the 
same time giving thun an affinity for 
gieasy ink 

To prepare the sensitive paper, a 
sheet of bank post paper is coated m 
the dark with a mixture of from 3 to 
5 paits of gelatine, 1 to 2 parts of 
bichromate of potash, and 50 parts of 
water, and hung up to dry, then coated 
again and hung up to dry by the 
other end, so as to equalise the coating 
Before use, the paper is passed thiough 
a glazing press to smooth the surface 
It is then exposed to light under a 
negate e from 1 to 3 minutes in the 
sun, or until the finest lines are dis- 
tinctly visible When sufficiently ex- 
posed, it is taken out of the printing 
frame and passed through a litho- 
graphic press in contact with a polished 
zme plate which has been rolled in 
with thin re-transfer ink, and thus re- 
ceives an even coating of greasy ink 
It is then immersed for a few minutes 
m a trough of water to soften the 
gelatine still lemammg soluble m 
those parts which have not been acted 
upon by light It is next laid on a 
sloping glass slab, and washed with a 
sponge and tepid water till all the 
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unaltered gelatine is washed away, car- 
rying the superfluous ink with it, while 
the lines on which the light has acted 
remain insoluble and ictain the ink 
When all the details are clearly and 
sharply defined, and the ground quite 
fiee from mk, the print is rinsed with 
clear water, dried, and is then ready 
to be transferred to zinc or stone, just 
as an ordinary transfei di awing 

The zinc plates used for the purpose 
are about ^ths of an inch in thickness, 
and have one surface carefully planed 
and smoothed, but in older to give a 
somewhat porous surface to the plate, so 
that it may be more absoibentof mois- 
ture and greasy ink, the planed side of 
the plate is grained by being rubbed with 
very fine sand and water , the sand is 
sifted through a sieve of 120 holes 
to the linear inch Aftei the transfers 
are made, the plate is etched with a 
preparation of gum and decoction of 
nut galls, to which a little phosphoric 
acid is added If the tiatisfers aie 
made to a hthogiaphic stone instead 
of a zinc plate, the opei itions arc con- 
ducted just as in trail sfeuing an oidi- 
nary hthogiaphic drawing, except that 
the stone need not be heated The 
operations of printing, whether for zinc 
or stone, are just the same as in ordi- 
nary hthogiaphy 

Phowra — An Indian term for a 
kind of spade or hoe ( Vide Maniootie ) 
Phunsee ( Caralha in teg/ if aha ) — 
A tree which grows m the Bombay 
Fiesidency, and m the Tenasserim and 
Martaban Provinces It is tough, and 
not easil) woiked It is used in the 
Bombay arsenals for sponge staves 
Pice — A quarter of an anna, equal 
to three pie The commonest coin m 
circulation m an India bazar 

Picket— To secuie or fasten 
horses m their lines, in camp, oi in can 
tonments This is effected by fastening 


the head and heels of the animal by 
ropes to pegs of wood termed pickets , 
hence the term to “ picket” a horse 

Pickets, Mortar— Vide 
Pointing Rods 

Pickets, Inlying — Are de- 
tachments of the army told off to re- 
main in camp, but fully accoutred, and 
ready to turn out instantly on alarm 
Pickets, Outlying — Aie 
detachments of cavalry and infantry, 
accompanied sometimes with light guns, 
and posted on the fiont and flanks of 
an army in the field, in order to guard 
against surprise, and to keep recon- 
noitring parties at a distance 

Pickets, Park — Are small 
wooden posts which support the rope 
line round the artillery park They are 
earned eithei on cai ts or camels in India 
when on the march Dimensions — 

length 53 inches, and diameter 3 inches 
Pickling' — A process pm sued m 
cleaning plates, iron oi copper, or cast- 
ings of these metals It is effected by 
allowing the metals to remain some 
liouis in a diluted aeid 

Pie — An Indian com lepresentmg 
the twelfth part of an anna 

Piece — A term generally applied 
to all oidnance 

Pierrier — A species of mortal 
for throwing stones, which is termed a 
stone mortar It was proposed that this 
nature of ordnance should be used be- 
yond the third paiallel , if sieges are 
to be conducted beyond that point, 
pierriers should be made light, not ex- 
ceeding 10 cwt , and capable of throw- 
ing a large shell as well as stones from 
50 to 60 yards 

Pig’S of Iron — The term applied 
to cast-iron run into moulds, forming 
semi-cylindrical bars, called pigs 
Pike — A weapon formerly much 
in use, but uow superseded by the bay- 
onet The pike had a shaft from ten 
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to fourteen feet long, with a flat 
pointed steel head called the spear 
Pile-driver — An engine for 
driving piles into the ground for the 
support of the piers of bridges or 
heavy walls, where the soil is not 
sufficiently firm to carry the structure, 
and for forming wharves or jetties 
The work of the pile engine is per- 
formed by a heavy block of metal 
about 10 cwt called the monkey, which 
being drawn up by a chain passing 
over a pulley at the top of the machine, 
falls by its own gravity upon the head 
of the pile This is continued until 
the pile is driven into the soil the le- 
quired depth Vide Nasmith’s Steam 
Pile-driving Engine 

Piles — Beams ot wood whidi are 
driven into the ground to form a solid 
foundation for building For wharves 
and jetties, piles boarded over, form 
admirable landing-places and good 
frontage for river banks 

Piles, Shot — The mode of 
storing shot or shell, which is either 
m a triangular, square, or oblong 
form Balls are piled accoidmg to 
their nature and calibre, and under 
cover if practicable , for though all 
shot and shell are painted, when ex- 
posed they are more or less subject 
to atmospheric influences which cor- 
rode them In piling balls, the piles 
should be made as narrow as pos- 
sible, to facilitate a free circulation 
of air between the layers Prepare 
the ground for the base of the pile by 
raising it above the surrounding 
ground, so as throw off the water, 
level it, ram it well, and cover it with 
a layer of screened sand or charcoal 
Make the bottom of the pile with a 
tier of unserviceable shot, buned about 
two-thirds of their diameter m the 
sand, clean the base well and form the 
pile, putting the fuze hole of shells 


downwards, m the interval and not 
resting on the shells below The base 
may be made of brick or stone Ca- 
nister should be piled m store-rooms 
on the ground floor 

Balls should be painted or lacquered 
as soon as possible after they are re- 
ceived, and when re-painted the old 
paint should be scraped off 

To find the number of shot in a trian- 
gular pile — Multiply the number in the 
base by the same 4- 1, and this pro- 
duct again bj the base + 2, and divide 
b> 6 

To find the number in a square pile — 
Multiply the comer row by the corner 
row 4- 1> then this product by twice the 
comer row + L and divide by 6 

To find the number in an oblong pile — ■ 
From three times the length of the 
base + 1) subtract the breadth, and 
this product by the breadth 1, and 
divide by 6 

In an incomplete pile , according to 
cither of the preceding rules, find 
the number in the pile considered as 
complete, then the number m the up- 
per part, and the difference between the 
two piles will be the number m the in- 
complete part 

The above calculations are for sphe- 
rical shot 

Oblong shot and shell (Armstrong) 
are piled m rectangular piles 
s — (2 n 4- r — l) m r where n — 
~ 2 ~ 

number in length of top course, r =* 
number ot courses, m — number in 
breadth But the following formula 
has been recommended for elongated 
projectiles, as communicated by Cap- 
tain R O’Hara, R A, to the Royal 
Artillery Institution 
Let B ■* number m breadth of pile 
L = number m length 

s =^L(b + i) 
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Pillar PUM- This fnze (now 
obsolete) was used with all the heavier 
natures of Armstrong’s shells, and 
is a concussion fuze 
Fin*— A short piece of wood or 
metal 

Pincers, dun— An instrument 
used for extracting a bit or drift from 
the vent of a gun 

Pincers, Tong*— Used by the 
blacksmith for gripping bolts 

Pinching*— Is the operation of 
moving a gun or mortar by small 
heaves of the handspike, without 
allowing it to turn on its axis It is 
moved little by little, and rubs against 
the skid on which it rests 

Pinion — In mechanics, a spin- 
dle, in the body of whuh are se- 
veral notches, into which the teeth of a 
Mheel catch which serves to tuin it 
lound , it is also the name of a lesser 
wheel which plaj s in the teeth of a 
larger one (Weale ) 

Pintail or Pintle — A hook 
attached to the rear of the limber axle- 
bed of a light field carriage, to enable 
the gun or ammunition carnage to be 
limbered up to it In this position the 
gun forms a counterpoise to the weight 
that would otherwise rest on the 
shafts It is calculated that the 
weight on the horse’s back of a fully 
packed limber, with the hook fixed to 
the axle-tree bed, avciagcs about 
75lbs In heavy howitzers and siege 
carriages formed with bracket sides, 
the pintail is either a stiff or movable 
iron perch, attached to the top of the 
limber axle-tree, to which the gun car- 
riage is limbered up bv a hole passing 
through the rear transom, this mode of 
limbering-up is necessary, in conse- 
quence of the weight and dimensions 
of the trail 

Pioneers— Are a small body of 
men (one per company) attached to each 


infantry regiment for the purpose, 
whilst on the march, of clearing the 
road, and cutting down all obstacles, 
such as trees, jungles, &c , as may be 
found necessary for the onward pro- 
gress of the regiment or army Each 
pioneer, besides carrying a tool of some 
dcsci lption, carries a saw-backed sword, 
which serves both as a weapon and a 
tool 

Pipe, Trace — 1 The hajlmr pipe 
or covering of a horse traA 

Pistol — A species of firearm, of 
which there are an infinite variety, 
from the single and double-barrelled 
pistol to the many-barrelled revolver 
The pistols furnished to the cavalry are 
riflid, having a calibre of 577 inches 

Piston— A movable air-tight di- 
vision within the steam cylinder, acted 
upon by the steam Pistons are either 
metallic or packed Metallic pistons 
usually ha\e segments of brass or cast- 
iron, called junk rings, pressed out- 
u ard by springs Packed pistons are 
sin rounded by well-greased hemp 
(Weale) 

Piston-rod— The rod fixed to 
the piston to communicate its motion 
to the crank This rod is turned ex- 
actly circular, and passes through a 
circular hole in the centre of the cap 
of the cj Under, the hole being made 
to fit the rod so exactly as not to let 
the steam escape, and to move at the 
same time so fieely as to require very 
little power to urge it 
Pit-charcoal— Wood charred in 
a pit instead of m closed retorts The 
opeiation is performed as follows 
From 3 to 4 cords of wood (a cord of 
wood measures 14X3X3, or 126 cubic 
feet) are built up m a circular mound 
about 10 feet m diameter, and 5 feet 
high, having a hole left m the centre 
which acts as a chimney The mound 
of wood is then covered with stnbble or 
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fefcraw, 3 or 4 inches deep, and over 
these a lajerof charcoal dust or sand 
about the same thickness Lighted 
charcoal is put down the chimney, 
w Inch is closed up The process 
of charring then commences A shift- 
ing scieen is al\va\s placed to wind- 
ward to regulate the di aught, and small 
holes are left at intei vals to allow ot the 
escape of the vapour Aftei three days 
and nights the operation is completed 
Pit-charcoal is used for fhework com- 
position, and also as an ingredient in 
the manufacture of pit-powder 

Fitch — Made by boiling tar down 
to the requisite consistency, cithei by 
itself or combined with a portion of 
rosin, it becomes solid on cooling, but 
is soon softened by the heat of the 
hand, in which state it is vci) adhesive 
When of good qualify, it is clear and 
hard It is used in making eatcasscs, 
light-halls, kitt, and smoke-balls 
The teim is used m whccl-woik, sig- 
nify ing the distance between the ten- 
ties ol two contiguous teeth Pitch- 
line is the circle concentric with the 
ciicumfercnte which passes through 
all the centres of the teeth 

Fitch, of a Screw— The inter- 
val between the points of starting and 
arrival of a complete resolution of a 
screw, and consequently of the thread 
of a screw, %hich is tiaversed by the 
screw, or its thread, when it has com- 
pleted an entile revolution The pitch 
is therefore independent of the dia- 
meter of the screw 

Pitching* a Tent— Vide Bush 
* Fit-saw — This instrument is used 
in sawing up timbei at the pit It is 
worked vertically by two men, called 
the top-man and th e pit-man, the former 
of whom stands upon the piece of tim- 
ber about to be sawn The pit-saw is 
about 6 to 8 feet m length, accord- 
ing to the size of the timber To 


adapt it to the hands of the sawyers, 
it has at the upper part a transverse 
handle, or tiller, and at the lower 
a box The introduction of cncular 
saws, driven by steam, has to% gicat 
extent done away with the cutting up 
of timber by hand- work 

Fits, Charger— Pits dug m rear 
of a shelter trench foi the protection 
of the mounted ofhceis of a battalion 
They aie gencially excavated 20 paces 
m rear of the line taken up Each 
pit should be about 5 feet long, 3 
feet wide at the top, and 2 feet at the 
bottom, with ramps at a slope of £ at 
the ends Such a pit can be dug 
by four men in half an hour 

Pits, Oun- Aic tor the pro- 
tection of aitillcry in the field and 
before the uit m> The guns may be 
often covered from the enemy’s file 
by natural banks, crests of bills, sand 
mounds, &c , but if there is no natural 
cover, resort must be had to the pickaxe 
and spade A gun-pit can be exca- 
vated in one hour by experienced men 
This gives but a limited space to the 
gun detachment, so if there is time, the 
pit can be lengthened, and the thick- 
ness of the parapet increased Since 
isolated gun -pits, as explained m the 
1st Vol of “Instruction in Military 
Engineering,” would form good marks 
foi the enemy’s fire, it would be ad- 
visable to connect them by shelter 
trenches, m which, however, places 
should be left to enable the guns to 
pass readily to the fiont Should no 
natural cover whatever be available 
for the limber, cover for it and a pan 
of horses might be provided m a pit, 
somewhat of the form of a charger- 
pit, and similar arrangements should 
be made for the cover of more horses 
Fits, Rifle — May either be 
detached or connected The former are 
made to contain one man, and is m the 
H l* 
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shape of afrastam of a cone with a seat 
m rear As further described m the 
u Instruction m Military Engineering,” 
from which the above is extracted, 
the diameter at top and bottom re- 
spectively is 4 feet 6 m , and 2 feet 6 in , 
while the depth is 4 feet , the amount 
of excavation (including the scat in 
rear) being 39 cubic feet, a man should 
complete one m an hour, requiring a 
pick-axe, a shovel, and four sand-bags 

The dimensions of the connected 
nfle-pits are 5 feet long, 4 feet wide, 
and 3 feet 3 in deep , a scat 1 foot 
6 m wide and deep is cut m lcai 
The pits are placed about 30 feet 
from each other, and are connected 
by means of a trench The position 
of both kinds of pits is, m active 
operations, in advance of the works 
previously constructed, that the fire 
from them may keep down that of the 
enemy, and thus allow of the subse- 
quent woiks being constructed with as 
small a loss as possible. The}' should 
be arranged, if practicable, so that 
they may be afterwards connected into 
parallels Sap-heads should be covered 
by detached rifle-pits, 30 or 40 ) aids 
in advance 

Pita* Shelter — Aie for the 

protection of skirmishers, which the 
men should be able to make for them- 
selves In most instances, as described 
m the “ Instruction in Military En- 
gineering,” the men will only have 
to improve natural cover, but it may 
be necessary to dig small pits which 
may be called shelter pits , in contra- 
distinction to the larger pits required 
at sieges, &c, which ait called rifle 
pits Each shelter pit should be foi one 
man only Such a pit may bo made in 
about five minutes , the depth need not 
be uniform, but should be about 10 
inches where the man’s body will be, 
And about 6 inches m other parts 


Pivot— A point, fixed or movable, 
on which a body turns It is applied 
to that point on which an axle turns , 
to the pivot of the nut of an elevating 
screw , to the fixed or halted pivot of a 
company of soldiers at drill, &c The 
application of the term is endless 

Flan — In fortification, shows the 
tiacing, also the horizontal lengths 
and bicadths of the works, the thick- 
ness of the ramparts and paypetpthe 
width of the ditches, &c It exhibits 
the extent, division, and distribution 
of the works, but the depth of the 
ditches and the height of the works are 
not represented in a plan 

Plane — Incarpentr}, a tool used 
b\ the carpenter or joiner tor taking the 
rough surface off the timber to be 
smoothed in surface The plane is a 
chisel inserted in one of the several 
forms of Stocks or guides, the general 
objects being to limit the extent to 
which the blade can penetrate the 
wood, to provide a definite guide to 
its path or direction, and to restrain 
the splitting in favour of the cutting 
action 

Planes are distinguished by their 
names, length, &c , and the peculiar 
work they are intended to perform, 
and are classed as follows Bench 
planes, grooving planes, and moulding 
planes Among the bench planes are 
included the jack, rebate, smoothing, 
and trying planes The succession in 
which they are used is as follows 
the jack for the coarser work, the 
trying plane for the finer, and the 
smoothing plane for finishing The * 
jack plane is what is termed a full- 
length plane, furnished with a handle, 
or toat The smoothing plane has no 
handle, and is shorter than the jack 
plane The filistei and plough planes 
are termed grooving planes , the 
former, intended to plane both with 



and across the plane, as in planing a 
rebate aronnd the margin of a panel , 
the latter, to work with the gram it 
has similar powers to the fllister, but 
with a greater honzontul longe 

Plane — In Geometry, denotes a 
plane figure or a surface lying evenly 
between its bounding lines 
Plane, Horizontal — Is a 
plane that is level or paiallel to the 
horizon 

Plane, Inclined— Is one which 
makes an oblique angle, with a horizon- 
tal plane The simplest foim of m- 
< lined plane is to be seen in cutting a 
wedge through lengthways 

Plane of Tire — The \eitical 
plane passing through the axis oi the 
gun 

Plane of Site — In fortifica- 
tion, the general level of the giound 
or ground line upon which the woiks 
are constiuctcd, whether that plane be 
horizontal or oblique to the hoi non 
Plane Table — An instrument 
much used m land-surveying, by means 
of whieh a plan is made on the spot, 
without any attcr-piotiaetion or plot- 
ting It consists ot a plane rectan- 
gular boaid of any convenient bi/e, 
generally about sixteen inches squaic, 
the ecntie of which, when used, is fixed 
by means of screws to a three-legged 
stand, hiving a ball and socket, 01 
universal point, at ^ne top, by the 
aid of which, when the legs are fixed 
on the giound, the table is inclined 
m any direction, but can be set horizon- 
tal by means of a circular spirit level 
.A compass box, with a magnetic needle, 
is screwed into one side of the table to 
indicate the bearings, and to enable the 
surveyor to set up the instrument at 
a new station parallel to the position 
which it had at a former one 
A brass rule or index with a sloping 
edge, and having perpendicular sight- 


vanes erected at each extremity, com- 
pletes the apparatus 
Plane, Vertical— A plane 
passing at light angles to the horizon- 
tal plane m 

Planlmeter — An instrument foi 
calculating superficial areas on paper, 
used in the Survey Department 
Planing Machine — Is an 
application of the slide-rest to plane 
sui faces In the planing machine 
the work is firmly bolted to a tabic 
sliding m dove-tail grooves, and 
tinvellmg backwards and forwards 
undci the cutting tool, which admits 
of accurate adjustment When one 
end of the work has escaped from 
undei the tool, the table is mov cd back, 
and the slide-rest is moved a little way 
ac ross the table, so as to take off the 
next shaving close to the one pre- 
viously cut It is necessary to keep 
the tool cool duung the work, by allow- 
ing cold water to drip upon it, other- 
wise the edge would soon become soft 
Plank — A term applied to all 
superficial timber which is 4 inches 
thick and undei, except 1 inch and 
sometimes 1£ inch, which come under 
the denomination of “ boaul ” 

Plant— Used in a military sense, 
signifies to place, to fix, — as, to plant 
a standard , to plant a sentry 
Platforms, Gun — Are neces- 
saiy foi the efficient working of 
heavy ordnance, whether on siege or 
garrison service By being thus pro- 
vided, guns are woiked with greater 
ease, expedition, aud accuracy 

Siege platforms are made of wood, 
and of such a weight as to render them 
easy of transport There are several 
patterns in the service, such as the 
Common, Alderson’s, Clerk’s, aud 
Madras platforms Sorao oi these 
patterns are especially used foi guns, 
others for mortars 



The garrison platforms are of two 
sorts, — ground and traversing The 
former is used in permanent fortifica- 
cations, and is made of stone and has 
a slope pf 1 in 1 5, the latter, for a siege 
gun, is of wood, and has a slope of 
1 in 24 The object of this slope is to 
check, to a great extent, the recoil of the 
piece Mortar platforms are laid per- 
fectly horizontal Wooden, or siege plat- 
forms, are composed of sleepers, planks, 
ribands, rack sticks, and lashings the 
twolatterare used when the platform is 
secured by means of them, instead of 
by bolts In laying plattoims, the lash- 
ing rope is first put down, and then the 
sleepeis, after which the space between 
the sleepers is filled up with eaitli, and 
well rammed, the planks arc then laid 
on, and the lopes drawn tlnough the 
slits in the ends of the planks, after 
which the ribands are put on and tied 
Fascines are fixed across the front of 
platforms as hurters, to prevent the 
wheels coming forward against the 
merlon The common platform wei gh s 
13$ ewt 

Platforms, Traversing 1 — 

^.re of three Jaud% viz common, dwarf, 
and casemate Comjnon ti ayersing plat- 
forms are employed to raise guns suffi- 
ciently high to enable them to fire ovei 
a parapet, and they are made of eithei 
w ood or iron The) ha\ e been super- 
seded by d*varf traversing platfoims 
Wooden traversing dwarf platforms are 
similar in general construction to the 
common traversing platforms, and guns 
mounted upon them can file through 
oidmaiy embrasures By lengthening 
file legs of a platforpi of this kind, the 
gun could fire over a parapet, if requn ed 
The ordinaiy garrison carnage is used 
with this platform, but has blocks in- 
stead of axle-tiees, upon which it lests 
on the platform, the part of the block 
between the cheeks being deeper, and 


passing between them so as to keep the 
carriage in its place In front of each 
bracket there is a pair of cheek-plates, in 
which a gun-metal truck works, which 
comes into play , when the rear is 
hoisted up by the truck levers, the 
carriage is run up by means of tackle 
The platforms traverse on raised racers, 
resting on hollow solid trucks which 
run upon the racer Since the intro- 
duction of heavy M L rifled guns, 
wrought-iron traversing platforms, 
case-mate and dwarf, have been intro- 
duced into the service 

Platforms, Wagon — * Cui- 
nag(s on foui wheels, used for the 
transport of guns, moitars, travoismg 
plattoims, and for ever) description of 
lieav) stores 

Platoon — This woul is derned 
from the Fiench peloton It was used 
some centuries ago to represent a small 
body of musketeers, who were placed 
at the angles of a square of infantry 
or wcie used as sknmisheis At the 
present day, the term is only known to 
distinguish the manual from the pla- 
toon exercise in the drill of the mus- 
ket 

Plotting — Transfeirmg to papei 
the dimensions of the different angles 
and measurements made by a survey- 
ing instrument in the field 

Plough — A wooden w edge or shoo 
shod with leatbei It is attached to a 
gunpowder incoi pointing mill, for con- 
fining the charge under the path of 
the runners There arc two attached to 
each pair of runners 

Plug— Anything used to stop an 
orifice or hole In artillciy material 
there are a variety of plugs, which are 
chiefly required for the different na- 
tuies ot shells There are two classes 
of plugs, known as fuze-hole and 
loading-hole plugs They are made of 
gun metal 



Plug 1 for Oil Hole-r-ln the 

breech end of all Armstrong guns, 
excepting the 110, 40 (new pattern), 
and 9-Prs , directly at the back of the 
ratchet or point-blank sight, a hole is 
drilled for lubricating the thread of 
the breech sciew 

A steel plug is used to fill this, so as 
to prevent any dirt or gut getting in 
which would be likely to affect the 
efficient woiking of the breech screw, 
and injure the thiead A sn all spnng 
is attached to this plug to prevent its 
being shaken out when firing or in 
rapid transit over rough giound, and 
it can be removed by the tommies 
mentioned in the list of smith’s tools 

Plummer Block — The cai- 
nage or suppoit ioi a healing to turn 
ip, which is gencially in idt, of gun- 
metal 

Plummet — Used by masons cai- 
penteis, &c It consists ot a line with 
a weight attached to it (a Unden ball 
generally) to regulate an) woik m a 
line perpcndieulai to the horizon 
Another application of the plummet is 
m laying a moitar , it is further used 
to indicate the time of flight of a moi- 
tar shell 

Plunging Fire— When a bat- 
tery is raised considerably above the 
object, so that the shot impinges at a 
great angle, and is buried without 
glazing, it is termed plunging fire 

Pluviometer -—A rain gauge, 
an instrument to measure the quantity 
of rain that falls It consists of a 
copper funnel from 5 to 7 inches m 
diameter, the rain being collected in a 
glass bottle This bottle should be 
placed m a small stand near the surface 
of the ground, to protect the bottle from 
the action of the sun The amount of 
rain fallen m a given time is measured 
m a graduated glass jar, one-tenth 
the area of the funnel, and so divided 


that every inch m depth of the 
tube shall indicate one-tenth of an 
inch falling m the funnel Tue 
amount of ram falling can be mea- 
suied by such an instrument to in A Rr th 
part of an inch, or even less 

Another kind of ram gauge may 
also be adopted It consists of a 
cylinder of copper oi other metal, 
from 5 to 7 inches in diameter, and 
30 meins long A float, just so much 
smallci as to allow it to rise freely, is 
placed within the cylinder, and to the 
centie of the float is attached un 
upright staff, maikcd in inches and 
tenths of an inch, which, rising 
through a hole m the bottom of the 
lunnel, indicates tho depth of rain re- 
ceived into the gauge 

Pneumatics — The properties of 
ail oi fluids , a branch of hj drostatics 

Point-blank — A gun is said to 
be laid point-blank when the production 
ot its axis passes thiough the object 
aimed at, a gun may thercfoie be “ point- 
blank” with rcfeience to an object, and 
yet have social degrees of elevation 
or dcpiession, with rcgai d to the hori- 
zon 

Point-blank Rang-e — This 
term, as shown by Col Lelroy in the 
It A Institution Papers, is a misnomei 
What is usually called “ point-blank 
range ” — viz , the distance at whit ha 
shot impinges on a level plane, when 
hied parallel with it, — is nothing moie 
than the range due to an “ angle of 
elevation” equal to the aDgle subtended 
by the height of the gun from the point 
struck 

Point d’appui— A fixed pomt 
of support m rear of the operations of 
an army, such as a fortress or some 
convenient locality to resort to m caso 
of necessity 

Point of Impact — Is that 

point or spot which a projectile first 



strikes, on meeting an opposing body 
Vide Impact 

Pointing — In gunnery, the art of 
laying guns Vide La\ 

Pointing 1 — To “ point a rope” is 
to taper one of its ends, so that it can 
more easily enter a hole or block 

Pointing »ods-Or “pickets,” 
are rods of iron $ inch round, and about 
2 feet long, two of which are placed 
upon the cpaulment of a battery in 
fiont of each mortar, by means of 
which, with the aid of a plummet, the 
moitar cau be directed with tolerable 
uccuiae) upon the object to be stiuck 

The pickets are first lined upon the 
object , the plummet, which is m the 
hands of the laying officer who stands 
behind the moitar, is made to coincide 
with them, and the mortar is then tra- 
versed until the line of the plummet 
covers the centre line on the mortar, 
which is denoted by a notch on the 
muzzle, and another behind the vent , 
a chalked line being generally drawn 
on the evtenor sutiace of the mortal 
between these notches In nmsonr) 
woiks, they must be placed on a fn 
plank, ot about one foot wide, torn feet 
in length, by three inches thick, and 
about six inches from each end The 
plank should be fitted with a grummet 
01 handle at each end In car th- woiks, 
two ramrods will answer for pointing 
rods These pointing rods may now 
be said to be out of date, as Dav idson’s 
Collimator is a more convenient and 
tiuer way of laying a mortar 

Polarity — The opposition of two 
equal forces m bodies, similar to that 
which confers the tendency of mag- 
netized bodies to point to waids the 
magnetic poles 

Polarized. JLiglit— -Light which, 
by reflection or refraction at a certain 
angle, or by ref i action m certain ci) stals, 
has acquired the property of exhibiting 


opposite effects m planes at right 
angles to each other, is said to be 
polarized 

Pole — That part of a gun or am- 
munition carriage to which the wheel 
horses are attached Poles are now 
abolished , shafts for horse draught 
alone being used For carts and all 
extra carnages drawn by bullocks, as 
in India, the pole is indispensable 

Polygon— A plane geometrical 
figure having more than four sides 
Eveiy piece of ground to be fortified 
is surrounded by a polygon, either 
regular or megular, upon the sides ot 
which the work is constructed 

Poniard — A small pointed dag- 
gei 

Pontoons — Are either light open 
boats of wood or metal, with flat bot- 
toms, upon which a road-way of plankB 
is formed for the transpoit of an army 
aciossanver , or cylinder-shaped with 
hemispheiual ends, such as General 
Blanchard’s pontoons, which are the 
pattern pontoons used in the British 
aim) The) an of two kinds, large and 
small, the latter ioi the passage ot mfan- 
tr) Though several kinds of pontoons 
have been introduced into the European 
armies, a perfect pontoon budge equip- 
ment, combining facility of transport 
with quick means of passing aimies 
ovci consideniblc rivers, does not seem 
yet to have been organized In India, 
country boats have generally been 
available in most of the rivers which 
armies have had to cioss, and which, 
combined with engineering skill, have 
alwa)S tormed an admirable passage 
for the transport of troops Conuga- 
ted iron carts, if m sufficient number 
with an aimy, might be turned to good 
account as pontoons 

Casks, if available, form a very 
good bridge, being first of all form- 
ed into piers , the pieis are then 
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formed into a bridge m much the same 
way as pontoons, or boats, would be 
Barrel piers can be formed of any 
number of casks from two upwards 
For the mode of throwing a pontoon 
or cask bridge across a river, vide 
“ Instruction in Military Engineering,” 
1870 

From experiments made at Woolwich 
{vide R A Institution Papers, vol 3) it 
has been found that the vertical pres- 
sure of guns, when passing over pontoon 
bridges on travelling carriages with 
their full equipment of stoies, is great- 
er while moving than when stationary ? 
to the following extent, with the un- 
dermentioned ordnance — 


40-Pr 

Armstrong 

30 per cent 

18-Pr 

Smooth bore 

26 

do 

20-Pr 

Armstrong 

30 

do 

12-Pr 

Armstiong 

50 

do 

10-Inch mortar 

46 

do 

The high rate of increase 

obtained 

with the 

10-inch mortar 

, as <. 

om pared 


with the 18-Pi and 20-Pr , is due to the 
low wheels of the moitar carriage, and 
that observed with the 12-Pr in com- 
parison with the other guns, is probably 
due to the horses, between whose w cigb t 
and that of the carriage there is not so 
gieat a difference as exists in the otbci 
carriages 

Poppet-head— That part of a 
lathe which holds the back-untre, and 
can he fixed on any pait of the bed 
Boring-machines have a pop pet-bend 

Portcullis — A strong defensive 
framework of limber, hung in grooves 
within the chief gateway of a fortress , 
it resembles a hanow, but is placed 
vertically, having a row of iron spikes 
at the bottom, and is let down to stop 
the passage m case ot assault 

Port-fires — Are used to fire 
ordnance, and were in general use 
before the introduction ot friction 
tubes, but since then have beeu to a 


great extent in disuse , a certain pro- 
portion, however, still accompanies 
each battery* Port-fires are of t *o 
different natures as used m the artil- 
lery service, viz , common and slow 
port-fires , but only the common port- 
fire is used m India The common 
port-fire consists of a paper case, abont 
16 inches long, into which is driven a 
composition, which burns at the rate 
of one inch in a minute A port-fire 
is cousideied unserviceable when the 
paper is un pasted, tom, or otherwise 
damaged, or if the composition is soft 
or broken 

The slow port-fire consists merelv 
of paper impregnated with saltpetre, 
and rolled into a solid cylinder about 
16 inches long, and burns fiom three 
to four hours 

Port-fires, Coast-Guard 

— These are generally fitted by the 
coast-guard with a contrivance for 
lighting them b> percussion 

Position (Battery of)— Consists 
in India of three 40-Pr Armstrong 
guns, two 8-mch, and two 5^-inch mor- 
tars These batteries of position follow 
the moicmcnts of the army, and aie 
available foi any position the} may he 
called upon to take up They aie 
equipped like fiMd batteries, and aie 
drawn by elephants 

Post, Military— Any spot of 
ground occupied by tioops The im- 
portance of stiengfchemng a position 
is admitted to be of paramount import- 
ance, and every endeavour should be 
made by the officer m command to place 
himself m such a defensive position as 
shall pievent his post being taken 
unaivarcs, or, if attacked, enable him to 
make a good fight of it Often neither 
time, material, ratienchmg tools, or men 
will permit of solid works, such as a re- 
doubt or other elaborate field works 
being thrown up, but it is possible, 
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when villages or detached houses are 
occupied by troops, to throw up tem- 
porary cover which shall greatly 
strengthen the position The mode 
of carrying out such a system of de- 
fence should be known to every officer 
in the army 

The following are the principles to 
borne in mind in forming a mili- 
tary post or in strengthening a posi- 
tion, extracted from the “ Instruction 
in Military Engineering ” — 

“ — To obtain cover for the men 

from the enemy’s fire 

“ 2nd — To enable the troops to fh e m 
the most advantageous manner, on the 
ground over which the enemy must 
advance 

“ 3rd — To hinder the approach of the 
enemy by obstacles, whuh, even if sur- 
mountable, shall be sufficient to bre ik 
his order and to detain him foi some 
time under fire 

“ 47/i —To enable the troops to pass 
f reel) from one part ot the woi ks to 
auothei, m order to concentrate on any 
point attacked 

“ 5th — To impede the flank move- 
ments of the enemy as much as pos- 
sible, and thus present Ins different 
parties from supporting each othei 
effectually ” 

Postern — A vaulted passage 
of masonry constructed underneath 
the mass of the rampart to communi- 
cate from the interior of a work into 
the ditch before it Posterns are 
usually from 5 to 9 feet wide, and 
from 6 to 7 feet high at the crown of 
the arch, and are closed at each extre- 
mity by doors 
Fota&sa — Vide Nitre 
Pouch, Small-arm — A 
leather casd lined with tin, and covered 
by a flap fortearrymg a soldier’s ammu- 
nition In the\manufacture of pouches, 
buffalo hide is generally used 


Pounce — A stone bearing that 
name, which, when reduced to powder, 
is formed into paste, and used m public 
offices as an adhesive for letters 

Pounder — The name by which 
different natures of ordnance are dis- 
tinguished, such as the 24-Pr , 18-Pr , 
&c By being so denominated, the 
weight of the projectile which the 
gun throws is implied Projectiles 
fired from shell guns, howitzers, and 
mmtars, are distinguished bj the dia- 
meter of the pieces, such as the 10-inch, 
8 null howitzers, mortirs, &c , and it 
would be advisable to denominate all 
projc chles by the diameter of the piece, 
and also by the weight of the projec- 
tile itself This is done in the case 
ot shot and shell used with the heavy 
M L lifted guns of 7-inch calibre 
and upwauls, but guns below 7-inch 
( all Inc are known only by the weight 
of the shot The weight of heavy 
rifled ordnance is alwa\s expressed m 
tons, if of 5 tons or upwards, othci- 
w r ise in cwts 

Fozzuolana— A volcanic sand 
brought fiom Italy , which forms a 
c ement that hardens under water Vide 
Soorkj 

Pratique — Permission given to 
a ship which lias performed a limited 
quarantine to enter port, on the com- 
mandci assumig the authorities of the 
port that no infectious disease exists 
on board his ship 

Frecipitatlon — In chemistry, 
is most frequently employed for the 
separation of substances from each 
other This operation consists m the 
conversion of one constituent part of a 
liquid into a solid form, when it may 
be separated by mechanical means , 
this may be effected either by changing 
the chemical nature of the constituent 
to be separ ated, or that of the liquid 
in which this constituent is dissolved 

Preponderance— In artillery, 



the excess of weight in a gun m rear 
of the trunnions As applied to 
modern guns, it is the pressure which 
the breech portion of the gun, when 
horizontal, exerts on the elevating 
arrangement A certain amount 
of “ preponderance ” is necessary m 
all guns, in order that they maj rest 
steadily on their carnages, but it is 
desirable that it should be as small as 
possible, to avoid unnecessary laboui 
in raising the bieech of the gun, when 
it has to be elevated The preponder- 
ance varies m different guns in the 
sci vice, in smooth-bored guns between 
one-ninth and one fifteenth of the 
total weight of the piece In rifled 
M L guns of the heavier natures, su< li 
as the 9, 8, and 7 -Hick, the prepondei- 
ance is between 5 and 6 cwt , in guns 
of 18 tons and upwards, it should not 
exceed 3 cwt 

Preservation (ft Iron Ord- 
nance — Gieat attention should be 
paid to the presen ation of non ord- 
nance, to prevent the injury which gnus 
sustain from rust or corrosion With 
smooth-bored ordnance, the first step 
to be taken is to clear the bore and 
cx tenor surface lioin rust and dirt , the 
inside is cleansed with cnculai spring 
scrapcis, fixed on the end of a long 
shaft , they are made to press on the 
sides of the cylinder, and by being 
drawn backwards and forwards, will 
restore a regular smooth suiface , the 
end of the bore is also scraped with 
a tool for that purpose The vent is 
opened by turning a square steel nmei 
through it, until it is clear The bore 
is then brushed out with a hard round 
brush, and then with a Turk’s-head 
brush, so that no residue be left This 
done, a coat of lacquer is to be laid 
on , and when dry, a second is added, 
w hich is performed by a common paint 
brush fixed vertically on the end of a 


staff long enough to reach down the 
bore , the bottom of the bore is ’ac- 
quered by a brush attached horizontally 
to the end of the staff The outside 
of the piece is to be well scraped with a 
tolerably sharp steel tool , about the 
mouldings where former coatings have 
collected, and where the rust will not 
give way, it should be slightly ham- 
mered, so as to loosen it The pieces 
should not be removed until the paint 
is quite dry The painter should mark 
the date, to show how long the lac- 
quering lasts 

Wheie anti-corrosion paint was for- 
merly used for lacquering the exterior 
and bores of guns, Pul ford’s magnetic 
pamt is now used 

Press-cake — The solid dense 
substance which gunpowder assumes 
after being subjected to hydiaulic pres- 
suie Press-cake, after being taken out 
of the press-box, has a dampish appear- 
ance which soon leaves it, when it may 
be likened in hardness to slate 

Preventor Ropes— Are used m 
the aitillciy service to check any motion 
which is liable to become too lapid, — 
such, for instance, as the recoil of a gun 

Primers — Are used with the 40- 
Pr and 7-in screw andB L guns, and 
aic introduced into the horizontal part 
of the vent before the vent piece is placed 
m the gun, the object being to commu- 
nicate the flame from the friction tube 
to the cartridge, the length and form 
of the vent holes being such that the 
friction tube alone will not readily 
ignite the cartridge 

A pi mier for use with Boxer’s shrap- 
nel shells for rifled guns has been ap- 
proved of It is for the purpose of 
securing the bursting charge, and to 
give greater regularity to the bursting 
of the shell 

Priming: of a Gun- Is the 

powder which is poured into the vent, 


with the view of its communicating 
with the cartridge This mode of 
pruning was the usual method befoie 
the introduction of friction tubes, and 
iv hen the priming was ignited by 
means ot a poifc-fire In the prepara- 
tion of fuzes, carcasses, &c , a priming 
is used to assist in igniting them 
Principals— The sloping beams 
of a roof ( I ide Tie-Beam ) 
Pripole or Frypole — The 
front leg of a gyn 

Prismatic Compass — A 

surveying instrument, by nitons of 
which horizontal angles can be ob- 
served with great rapidity , and when 
used with a tnpod stand, with a con- 
siderable degree of accuracy It is 
consequently a very valuable instru- 
ment to the military surveyor, who 
can make his observations with it, 
while holding it in Ins hand, with all 
the accuracy necessary for a military 
sketch ( Vide Heather on Insti aments ) 
Private— A term used in the Bn* 
tish infantiy to express a soldiei in the 
ranks A corporal, though numbered 
among the rank and file, does not come 
undei the denomination of private 
Prise-Agrents— Officers belong- 
ing to an army in the field, who are 
chosen aftei a campaign to collect 
all property belonging to the enemy 
which has fallen into the hands of the 
victors If the prize property be con- 
siderable, it is a lucrative position, as 
a certain percentage on what is col- 
lected is granted to the prize-agents 
Profile — If a plane pass through 
a work m any direction, and the cut 
made be v ertical and pei pendiculai to 
the face of the woik, it is a profile 
Projectiles — Shot and shell of 
all natures The projectiles fired from 
smooth-bored cannon are of a spheric il 
form, and those from rifled guns have 
an elongated figure Projectiles for 


heavy rifled muzzle-loading guns are 
rounded at the base 
Prolong 1 — A four-stranded rope, 
upwards of an inch in diameter, and 
72 feet m length, with which field 
artillery is piovided, to enable it to 
fire while letreating, without the neces- 
sity of limbering and unlimbering 
Promotion— In the army, with 
certain exceptions, promotion has hi- 
thei to been carried on in the cavalry 
and infantry chiefly by purchase, but 
this for the futme is likely to be dis- 
continued, and promotion legulated 
by efficiency and selection The Ar- 
tillery and Engineers have always been 
non-pm chase corps 
Proof of G-unpowder— Gun- 
powder, after manufacture, is tested both 
as regai ds its quality , strength, and um- 
foimity The former is ascertained, both 
small and large grain, by its general ap- 
peal ancc, its firmness, glazing, unifor- 
mity of ginin, and density The weight 
of a cubic foot of Government powdei 
varies accouhng to the nature of the 
powdei, for which there is a maximum 
and minimum limit The process ot 
“ flashing ” is also resorted to for test- 
ing the cleanliness and intimate mix- 
tuic of the ingredients With this view 
about 3 drachms of powder aie placed 
on a glass plate, and filed with a red- 
hot non, when, if the powdei has been 
propei ly made, no icsidue or foulness 
should he left 

The strength and uniformity of all 
powders arc proved by Navez-Leur’s 
Ballistic appai atus, — cannon powder 
fiom a 9-Pr gun, and musketry powder 
from a bieech-loading rifled musket In 
addition to the above proof, the hygro- 
metric test is a very necessary one to 
be taken of all natuies of powder 
Proof of Ordnance — The 
test ordnance is put to after being 
manufactured. In proving smooth- 



PBO 25^ 

bored ordnance, the pietc is fiibt tho- 
roughly cleaned inside and outside, 
and then examined foi flaws or holts 
with a spring-seai tlicr The calibie 
and concentricity of the bore aie then 
tested with Desaguihu’s instillment, 
and the seveial cxtenor diamtteis ait 
gauged with bore calhpus The length , 
of the piece, bore, and trunnions is no v 
measured, and the tiue position of the 
latter tested 

The piece now undeigoes the pow- 
der pi oof, viz , two rounds with i 
heavy charge, and one service shot 
passed home with a junk vv ul, 01 
wooden wedges 

After this, it is submitted to the 
water test which is per burned bj watet j 
being foiced into the bore thiough a 1 
plug in the muzzle, with a picssurc ot 
lOOlbs on the sqmuc inch, and should 
any portion ot the metal be spongv it 
will be detected by frutu showing 
itself through the metal, tic him il ly j 
turned weeping 

Lastl} the gun is exuniried with a 
lamp passed down the bou to see tli it 
it has not been indented m pioot, ami 
that it is sound in all lespccts 

The proof ot rifled guns, t iken fiom 
Captain Stoney’s Papei “On the Con- 
struction of our lkavy Guns,” is 
earned out as follows — 

“ Gutta percha impressions aic taken 
of the whole length of the boic in the 
foui quarters The gun is then piovcd 
with two lounds — the projectile being 
equal in weight to the service one, but 
flat-headed foi 7-mch guns and up- 
waids, in order that it maj penetrate 
as little as possible into the butt, and 
the charge being 1J the weight of 
the battei mg or highest ehaige used 
m the service The gun is hied m 
the open by means of an ‘ A belie ’ 
electric tube connected with a magneto- 
electric l^fcteiy m a bomb-proof shed 
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After proof, water is foice-pumped 
into the bore, with the pressure >1 
120lbs to the square m eh This was 
instituted foi guns with wrought-irou 
baircls to ascertain that the breech 
was pcilectly closed, and is still conti- 
nued m the ease of solid-ended steel 
barrels, to make sure that the cud ha*, 
not been split in pioot Attei this 
the gun is cleaned, and gutta peicluv 
lmpicssions of the bore being taken 
as before, the two sets of impressions 
aic eompaied to ascot tain that no flaw 
of a senous chaiactei has been dcvcl 
oped by pioof If an\ detect appeals ol 
which theie is even the slightest doubt, 
the gun is subjected to five more 
rounds with scivice ehaiges, and if 
attei that the flaw does not ap- 
pear to have me leased, the gun is 
passed ” 

The sj stem of proving bionzc guia 
hi diet to m foiee, has been to flic them 
when completed, with the legulated 
charge of powdci and shot, mz , onc- 
tlinel the weight of the shot, fcluec* 
rounds being fired the v weie then 
subjected to hvdiaulie picssuie, which 
consisted ot endeavouimg to foicc 
water thiough the metal means ot 
an engine plae eel in the mouth of the 
gun The French mode of proving 
guns, however, has now been intro- 
duced into the Bntish scivice, which 
e onsists in boring the piece to a cha- 
mctci less than the true calibie bj 2 
miliemetres or(0 0787-m)* and then 
subjecting it to the proof of fire and 
watci If the indentations are of such 
a depth as not to disappear when the 
piece is bored up to the true calibre, or 
it the piece leaks, it is condemned 
Protractor— In surveying, an 
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instrument for laying down on paper 
the angles taken in the field 
Protractor, Semi-circular 

—An instrument used for measuring 
the inclination of the vent of a piece 
of ordnance 

Provost-Marshal — Is a 

functionary vested with powers of a 
special and extraordinary nature, the 
offspring of the exigencies of armies 
in the field 

“ The Queen’s Regulations ” define 
the position and duties of a Provost- 
Marshal as follows — 

“ The officer appointed to the situa- 
tion of Provost- Marshal has the lank of 
Captain in the army the appointment 
is one of great responsibility, and re- 
quires the utmost vigilance and acti- 
vity It is the particular duty of the 
Provost-Marshal to take charge of 
prisoners confined for offences of a 
general nature, to preserve good order 
and discipline, and to use every pos- 
sible means to prevent the commission 
* of crime, by frequently visiting those 
places at which bleaches of order and 
discipline aic likely to bo committed , 
he is to take cognizance of the conduct 
of all followers and retainers of the 
camp, as well as of the soldiers of the 
army 

“ With this view, he is frequently to 
makfc the tour of the camp, aud its 
environs, in order to prevent, and de- 
tect persons committing acts of dis- 
order or depredations 

“ The Provost-Marshal is intrusted 
with authority to inflict summary 
punishment on any soldier, or indivi- 
dual connected with the army, whom 
he may detect tn the actual commission 
of any offence against order and disci- 
pline, but a recourse to the exercise of 
this part of his authority is to be 
limited to the necessity of the case, 
when the prevalent and continual com- 


mission of any particular offence may 
tall for an immediate example The 
duties and poweis of a Provost-Mar- 
shal are defined in the Articles of 
War 

“ Plundering and marauding, at all 
times highly disgraceful to soldieis, 
under the circumstances in which the 
army would take the field in any pai t 
of the United Kingdom, and com- 
mitted against the persons aud pro- 
perties of our own countrymen, whom 
it is our duty to protect, become crimes 
of such enoimity, as to admit of no 
remission ot the awful punishment 
w lath the military law awards against 
offences of this nature The Provost- 
Marshal, in making his i ounds, will be 
authorized to execute it immediately, 
and in its greatest ngoui, against all 
such as are detected by him in the 
fact 

“ General officers commanding divi- 
sions and brigades, and the staff offi- 
cers attached to them, are to give thur 
particular attention to the conduct of 
the Provost-Maishal and ot his Assist- 
ants, and to take care that every re- 
quisite aid be given to enable them to 
discharge their duties with proper 
effect , — at the same time that no 
abuse, or improper application may be 
made of the authority intrusted to 
them 

“ Officers m the command of guards 
or detachments are to give assistance 
to the Provost-Marshal m the execu- 
tion of his duty , and any officer or 
soldier impeding him in the same, or 
offering him any insult, will receive 
the most exemplary punishment 

“ The regiments encamped near vil- 
lages are to send frequent patrols into 
them to apprehend such persons as 
may be there without passes, or who, 
having passes, may behave impro- 
perly 
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“ The followers and retainers of the 
army are subject, equally with soldiers, 
to the provisions of the Mutiny Act 
and Articles of War ” 

Prussian Rifled Gun— Is a 
breech -loadi n g gun , the arran genie n t for 
closing the breech being similar to that 
of the Wahrendoff gun, a paper wad is 
howcvei used, which is shaped like the 
lid of a canister and fits over the back 
of the caitndge, so that when tlic piece 
is discharged, the wad is forcod bj the 
gas against the bottom of the bore, 
and thus prevents any escape of gas 
at that part, the wad lemams in the 
piece when discharged and is af to- 
wards pressed by the rammci through 
the bore, which it thciefoic cleans 
out The safety of the breech loading 
apparatus is said to be duo entirely to 
this wad The grooves aic flat, and 
about ^th of an inch deep, their 
number v aiying from 12 to 1 8, accoiding 
tothenatuie ot the gun The twist 
is about 1 in 25 ft The projectile is 
made of cast iron, surrounded with 
leaden lings, tho diameter of the lattei 
being grcatei than that of the boic 
The projectile is intended to act as 
shot, shell, shrapnel, or case The 
Prussian field guns arc breech-loaders 
made of steel, and those used in the late 
war with the Ficnch were the canon 
de 4 ray 6, projectile weighing 9 lbs , 
and the canon de 6 ray€ f the piojectilc 
of which weighs 15 lbs 
Prussian Rifled Musket— 
Vide Needle Gun 

Puddling 1 — In metallurgy, a pro- 
cess m the refining of iron which 
consists in stirring the metal actively 
about, when in a state of fusion 
Pukhal— An Indian term for a 
leathern water-bag, commonly earned 
on bullocks or mules 
Pukhali — A waterman 
Pulford’s Magnetic Paint 
— Now universally used instead of 


anti-corrosion paint for lacquering inn 
ordnance 

P alley —One of the six mecha- 
nical poweis The pulley is a small 
wheel movable about an axis passing 
through its centre, m the circum- 
ference of the wheel is a groove to 
admit a rope or flexible chain Pulleys 
are of two kinds, fixed and movable, 
accoiding as their axes are fixed or 
movable In the fixed pulley, the 
power is equal to the weight In the 
movable pulley, the power is to the 
weight as tho radius of the pulley is 
to the chord of the arc enveloped by 
the rope, oi, in other woids, the mov- 
able pulley doubles the power, and can 
be mu cased m any ratio by adding 
to the number of pulleys In a com- 
bination of pulltvs, tho advantage, 
how over, is greatly diminished by the 
f i iction of the axles and of the ropes 
Too complex a combination, thciefore, 
would not be of service, as the friction 
would be increased without a propor-, 
tional advantage, and from the com- 
plexity of the machine would be more 
liable to bo put out of order 

Blocks used for gyns are of the 
Bothway pattern, double and triple 
blocks for ordinary weights For the 
heaviest guns two triple blocks are 
preferable, and a power of six is gained 
( Vide Tackle ) 

Pultun — An Indian term for a 
regiment of infantry 

Pump, Forcing — As de- 
scribed in Weale’s series, is an engine 
for raising water above the level to 
which it is driven by the pressure of 
the atmosphere Tho forcing pump 
consists of a barrel fitted with a solid 
piston or forcer, the barrel being also 
provided with a branch forcing pipe 
The lower part of the barrel and the 
branch pipe are each fitted with a 
valve opening upwards, and by repeat- 
ed strokes of the piston, the pressure 
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of the air from above being removed, 
the fluid is brought up to fill the 
space between the two valves, and 
being prevented from returning by 
the lower valve, it passes through the 
upper valve of the branch pipe into a 
capacious upper vessel, and fheie accu- 
mulating, may be ejected in a constant 
instead of an intermittent stream 
Punch — A tool for making an 
impression, or for forcing a hole 
through a plate 

Punches, Steel Vent — 

Used for clearing the vents ot guns 
Thcj arc of different lengths, accoiding 
to the nature ot the gun 
Punching— -A term used in Ar- 
tillery The penetration of a vessel’s 
side by an elongated shot or shell, 
which is intended to kill the crew, blow 
up the magazine, damage maehineiy, 
and sink the vessel bj holes made at or 
near the water-line 

Punching 1 Machine — A 
machine for punching holes through 
thick metal plates For a description 
of the machine and its use, — Vide 
Weale’s Dictionary 
Purchase — The system pursued 
ru the British aimy whereby piomotion 
is obtained amongst the seveial ranks 
by the sale ot an officer’s commission 
A Bill has lately been before Parlia- 
ment for the abolition of purchase 
with the view of putting the regular 
urmy and the militia on the same 
tooting, and instituting a system of 
piomotion throughout the service by 
seniority and selection The Bill pass- 
ed the House of Commons, but was 
rejected by the House of Lords Subse- 
quently Her Majesty, in the exercise of 
her prerogative,^ gave her sanction to 
he abolition of pi*rihase, which obtains 
romthe 1st of November 1871 Pro- 
notion by purchase has existed in all 
egiments, except m the Artillery and 
Engineers, for the last ^170 years,— 


I death-steps only being obtained without 
purchase It is to be feared, however, 
that, unless the pay of the army is 
increased, and a sufficient inducement 
held out for early retirement, m the 
shape of a good retiring pension, stag- 
nation m promotion, &c , must ensue, 
such as is now occurring in the non- 
purchase corps 

Purchase — A mechanical term, 
signifying to gain or have an advan- 
tage ovei something by mechanical 
means in raising it, thus, to place a lever 
or handspike under any weight prepara 
tory to heaving it is a “ purchase ” 

Pyroligneous Acid — One 
of the pioducts of the destructive 
distillation of wood 

Pyrometer — An instrument for 
estimating lieat at a high temperature, 
such as that at which the moie infu- 
sible metals melt, or of a revcrbei atoi y 
oi wind iuinace for which the common 
thcimomctcr is unavailable 

Pyrotechny — This term de- 
notes, in its widest sense, the art of 
conti oiling uid making use of com- 
bustible mattei, particularly in the 
manufacture of fireworks 

Q- 

Quadrant — In gunnery, is an 
instrument, generally made of brass, 
tor ascei taming oi adjusting the eleva- 
tion of oidnauee, partieularly mortars, 
which have no tangent scale The 
quadrant is giaduated into degrees 
md parts of a degree, having a 
movable index, with a spmt-Ievel and 
vernier attached to it Wheu the in- 
strument is used, the limb or bar of the 
quadrant is inserted into the bore of the 
piece, the index which is attached to 
the graduated arc is then fixed to the 
particular elevation required, and the 
piece elevated oi depiessed until the 
spirit-level is horizontal, which is 
shown by the air bubble running to 
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the centre Since the first edition of 
this woik, another pattern quadiant 
to that hitherto m use has been intro- 
duced into the service It differs from 
the one generally known, in being alto- 
gether of a stronger form , the bai or 
limb has been reduced to 12 inches in 
length , the base is broader, and is fitted 
with a stop to prevent its slipping 
into the chambei The counterbalance 
weight is atianged so as to cnsuie 
the quadrant lying flat on the bottom 
of the bore of the piece 

Quadrate — To ascertain if a 
piece of ordnance is properly placed 
on its carnage, and the wheels of 
equal height 

Quaker — A sham gun made of 
wood 

Qualitative — ■ In clicmistiv, 
this term has icfcienee to the proper- 
ties of a bod}, and the kinds of inattci 
ot which it is composed, without ic- 
ference to quantity 

Quantitative — In chemical 
analysis, is the determination 01 quan- 
tity of ever) individual element m the 
substance to be anal) sot 

Quarantine — The time duung 
which a ship is not pei nutted to com- 
municate with the -diou, or to landlici 
passengers 01 ciew, it suspected ot any 
infectious disease The teim signifies 
ioit) da)s, duung which penod a ship 
was kept forme tly in quarantine Ot 
late yens, in consequence of the iapid- 
lty of steam communication, and the 
means taken to pi event disease as 
much as possible fiom breaking out m a 
ship, the quarantine laws have been 
lelaxcd, and quaiantinc is rarely de- 
manded in British poits Vessels m 
quarantine fly a )cllow flag at the 
mam , and, when released from this 
condition, are said to obtain pratique 

Quarter — To “ give quai tei ” is to 
spaie the life of a vanquished enemy 
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Quarter-Blaster — An officer 
attached to each legiment of yifantry 
and cavalry, also to a brigade of artil- 
lery, whose duty it is to look after the 
quarters and rations of the soldiers and 
the ammunition belonging to the le- 
giment 

Quarter-Bfaster-General 

— The chief of a deputnieut of the 
aimv,towhom is confided all orcleis 
1 elating to the subject of marching, 
embaiking, and disembarking, quar- 
tenng, billeting, and cantoning of 
tioops, encampment, Ac 

He should be an officer of great cx- 
penence, judgment, and activity He 
should be well skilled m military draw- 
ing and sketching, and should make 
himself thoioughl) acquainted with the 
gcogiaphv of the country lie lcsulcs in 
Quarter-sights — A scale of 
l de gices cut on the upper quaitci ot 
the base ling of certain smooth-bored 
guns ami numbeicd as fm as 3 degiees 
B> bunging the division expiessmg 
the icquilcd degree of elevation autl 
the notch on the side of the muzzle in 
dnect line with the object, the gun 
will have the propei degice of eleva- 
tion When the lowest notch on the 
base ring ind that on the side of the 
muzzle arc brought directly m line 
with the object, the gun is then laid 
point-blank , thus the gun may be 
point-blank with icferencc to the ob- 
ject, >et with several degrees of eleva- 
tion oi depression with legal d to the 
ground, or plane of the horizon 

Quarters — In military stations, 
are the apartments of an officer either 
in barracks or houses 

Queen’s Regulations— Ah 
regulations and oiders issued by Hei 
Majesty (through the Commander-in- 
Chief), having for then object the 
lcgulation of the whole military system 
of the army, with reference to its in- 
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ternal economy and discipline Every 
officer is directed to supply himself 
with a copy, and to make himself per- 
fectly acquainted with them 
Quick-lime — Is produced by 
exposing chalk and other kinds of 
limestone or carbonates of lime to a 
red heat in a kiln , by this means the 
carbonic acid is thrown off, and lime 
more or less pure is the lesult In 
this state it is usually called quick-lime 
Quick-match— Vide Match 
Quicksilver — Another name 
for mercuiy, and so called from its 
lesemblancc in coloui to silver It is 
n bnlliant white metal, possessing the 
lcmaikablc and pcculiai propeity of 
being fluid at common tcmpeiatures 
It becomes solid at minus 40° Falit , m 
which state it is malleable, flattens rea- 
dily undci the hammer, and can even be 
struck into medals ( Vide Mercury ) 
Quill Friction Tubes— Are 
made from goose-quills, and on the 
same principle as the copper Inction 
tube, they are used in the naval scr\ ice, 
is the lattci nature of tube is objec- 
tionable, from the mjuiy it might 
occasion to men between decks 

Quilted G-rape— The old pat- 
tern grape-shot, which consists of a 
lound non plate 01 bottom, lurvmg 
an iron pm in its ccntic, around 
which the small shot aic piled, quilted 
with canvas and tied, so as to 
appear in form something like a bunch 
of grapes , the iron coirodes the quilt- 
ing, which must then be renewed 
Quinsey — A throat complaint, 
which is common to horses it is 
hi ought on bj cold or chill The 
symptoms aic difficulty in swallowing, 
cough, lc\ci The horse should be 
bled aud given a fever-ball, and either 
i blister ointment 01 embrocation 
should be applied 

Quintal — An ancient term 


given to what is now our hundred- 
weight 

Quoin — A wedge of wood or iron 
laid under the breech of a gun or the 
muzzle of a mortar by which the piece 
is elevated or depressed The smaller 
natuies of mortars are fitted with 
elevating screws 

Quota — That part which each 
member of a society has to contribute 
or leccivc m making up or dividing a 
certain sum 

r. 

Rabbet or Rebate— A deep 
groove, 01 channel, cut longitudi- 
nally in a piece of timber to receive 
the edge of a plank, or the ends of 
a number of planks, which are to be 
secure 1} fastened in it 

Racers — Arc circular rails of 
metal let into the ground on which 
the trucks ot traversing platforms run 

Rack and Pinion— This com- 
bination in machinery may be con- 
sidered the connecting link between 
wheel w oik and the lever, and is the 
most simple machine of the kind foi 
pioducing a continuous vertical motion 
with gicat power In this machine 
the axis of motion foims the fulcrum 
of a lever whose longer arm is called 
the winch , and describes a complete 
circle , the shoiter arm forming the 
8 leaves or teeth of the pinion , and 
tlicie is always one of these employed 
in lifting by one of its teeth the rack 
to which the load or othei resistance 
is applied ( Vide Baker’s Elements of 
Mechanism ) 

Racking* — A term used in artil- 
lery The impact of heavy shot of 
large size at low velocities, and intend- 
ed to shatter ship’s annoui, and, bj 
repeated shakes, ultimately to knock 
the w hole structure to pieces 

Rack-lashing* — Rope used in 
pontoon or boat bridges for securing 
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the balks to the pontoon Rack-lash- 
tng is also used for gun platforms, to 
secure the ribands, planks, and sleepers 
together It consists of a piece of 
2-inch rope about 6 feet long, fastened 
to a picket about 15 inches in length, 
having a hole m its head to receive 
the rope 

Radiation of Heat— A body 
hottei than surrounding objects will 
give off its heat m right lines in all 
directions, and a body colder than sur- 
rounding objects will lccenc heat from 
them in right lines in all directions 
The transference of heat in this man- 
ner is called radiation Heat radiated 
from bodies follows the saml^laws of 
reflection as light The rapidity with 
which bodies can radiate and absorb 
heat appears to depend mainl) upon 
the nature of their surfaces Bright 
metallic surfaces have least and dark 
and rough surfaces the gieatest, power, 
and may be said to be mversclv 
senn-proportional to their reflecting 
powers 

Radius — In geometry, the semi- 
diameter of a circle 

Rafts — Arc balks of timber lashed 
together to form abridge for crossing a 
ri v^r or stream, when more perfect means 
arc not at hand From then low de- 
gree of buoyancy, however, the) are sel- 
dom made use of 

Good rafts can be made with casks 
or barrels, and form a better bridge 
than balks of timber 

Ragr-Stone— A slaty stone used 
for whetting or sharpening the edges 
of tools subsequently to their having 
been ground on revolving grind-stones 
It is imported from Norway, and gives 
a finer edge than the sandstone 
Rag Wheel — A toothed wheel, 
cog wheel, rack and pinion 

Raid— Sudden incursion into a 
district by marauders or savage tubes 


Railways or Railroads— 

As described in Brande and Cox’s Dic- 
tionary, are roads constructed of trucks 
of iron called rails , on which the wheels 
of carriages roll drawn by Bteam 
engines, and to which they are con- 
fined by ledges or flanges raised on the 
tires of the wheels As early as the 
middle of the 17th century, the power 
of moving heavy weights, such as 
coals from pits by means of parallel 
trucks of timber with a horse as the 
moling power, was resorted to, the 
wheels of the tiucks or carts being con- 
fined upon the beams or rails of timber 
b) flanges projecting from the inside 
of the tne of the wheels From this 
form of ti am way, several modifications 
were intioduced with the view of 
making the tiamwav more stable and 
moie easy of d taught, and iron rails 
were subsequentl) substituted for wood 
Within twenty years after the first in- 
ti oduction of tramways of iron, the 
form of rail, called the edge rail , was 
brought into use At first it was con- 
fined to the mining districts and col- 
lieries for the transport of the product 
of the mines to the places of shipment, 
but this nature of railway acquired vast 
importance, when passengeis and goods 
came to be transported on it by loco- 
motive engines, which took place on 
the Stockton and Darlington Railway 
m 1825, but more prominently between 
Liverpool and Manchester m the year 
1830 Since that time, the construc- 
tion of railways adapted for general 
traffic, at a speed which would have 
been formerly thought impossible, has 
been carried on to a great extent m 
nearly all parts of the world Tn the 
transport of troops and the material 
of an army, the railway has been 
found invaluable, enabling large bodies 
to move simultaneously, and in future 
wars the railway, as it has already, 
k 1 
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will doubtless play a very prominent 
part There is the danger, however, 
m time of war, of its falling into the 
enemy's hands, as happened m the 
late Franco-Prussian war, so that 
under these circumstances it cannot 
be always relied on to transport an army 
to any particular point at the wish- 
ed-for moment Moreover, railways 
are easily susceptible of being broken 
up for miles by the enemy, when all 
movement by such means is brought 
to a stand still This is undoubtedly 
realised by c\ery general in command, 
who will be careful to have other 
means at hand for the transport of the 
material of his aim}, or the means 
of repairing a broken line 
Rain Gauge — Vide Pluviometer 
Raising- a Siege-Abandon- 
ing the siege of a foi tress 

Raking — Enfilading or sweeping 
a work with artillery 

Rally — To re-form disordered or 
dispersed troops. 

Ram — A solid metal plunger 01 
piston which fits tightly into the 
cylinder of an hydraulic press 

Ram— A term used in thrust- 
ing home the charge into a piece of 
oidnance Hence to “ ram home ” a 
charge 

Rammer Head — A circular 
block of wood attached to the sponge 
staff, which is slightly hollowed out to 
receive a female screw foi the purpose of 
withdrawing the charge, if necessaiy , 
to prevent injuring the fuze, the holes 
in rammer heads have been enlarged 
The rammer head itself is used for 
ramming home the shot or shell 
into a gun or howitzer The form 
and size of rammer heads depend 
on the nature of gun with which 
they are used 

There is also an instrument termed a 
rammer head, which is used in the exa- 


mination of ordnance It is shaped to 
the form of the bottom of the bore, and 
furnished with a staff, for ascertaining 
the interior position of the vent A 
profile board, similarly shaped, and with 
a groove on the edge, to hold putty, may 
be used for the same purpose and to 
verify the curve at the bottom of the 
bore The position of the vent, or 
where it enters the bore, is ascertained 
by thiustmg m a pinning wire, and 
marking wheie it makes an impression 
on the wood 

Ramp — A gentle incline, con- 
structed along the interior slope of 
a rampart, to facilitate the passage of 
artilleryJP&c , from the interior to the 
teireplem of the work 

Rampart — In fortification, the 
great mass of earth thrown up from 
the ditch inwards, in order to give the 
defenders a commanding surface for 
their cannon and musketry 

Ramrod — An instrument either 
of wood or non for ramming home the 
charge in muzzle-loading small-arms 
Random Shot — A shot taken 
without any particular aim 

Range — As defined in Brande 
and Cox’s Dictionary, is the distance 
from the muzzle of a gun to the second 
intersection of the trajectory with the 
line oj sight , (the fiist intersection is 
made near the muzzle, where the shot 
m its ascent ciosses the lme of sight ) 
The range is not accurately the dis- 
tance to the point at which the shot 
impinges on the plane, unless that is 
also the point aimed at, but the differ- 
ence is practically of importance only 
at short distances In practice the 
range is usually measured from the 
muzzle of the gun to the point of 
impact on the object, or to the first 
graze of the projectile The range 
depends upon the initial velocity , the 
form and density of the projectile, the 
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angle of elevation of the gun, and the 
difference of level between the planes 
upon which the gun and object respec- 
tively stand 

Stank — The relative position in 
the army which officeis hold with re- 
spect to each other. Hence regimental 
j anky local rank , army rank , 8fc The 
term is also applied to a line of sol- 
diers drawn up side by side 

Stank and File— Men carrying 
the firelock and standing in the ranks 
are called rank and file Corporals are 
included in the return which is made 
under that head 

Ransack— To pillage, to plun- 
der 

Ransom— Price paid for the re- 
lease of a prisoner of wai from capti- 
vity or punishment 

Rapidity of Firing*— The rate 
at which ordnance of all natuics can be 
fired As lemarked b) Lt -Colonel 
Owen in his Modern Ai tiller), “When 
lapidity is combined with accuracy of 
fire, the effect is greatly increased, but 
the latter should not be sacrificed to 
the former, except at case-shot ranges , 
a too rapid hre is dangerous to the 
gunners, and wastes the ammunition 
Asa general rule, the fire may be more 
rapid as the range decreases, the proba- 
bility of hitting being less as the range 
increases In ordinary practice, lifted 
guns can be fired as quickly as smooth- 
bored guns, and muzzle-loading rifled 
guns as rapidly as breech-loading 
pieces With well-drilled gunners, 
about two rounds of shell can be fired 
from a rifled piece in a minute,* 
the gun being properly laid at each 
round , three oi four rounds of case 
can be fired in the same time ” 

* Segment, with percussion fuzes, rather 
more quickly — about seven rounds in three 
minutes, but shrapnel, with time fuzes, 
only about five rounds in the same time 


Rapier — Formerly signifie . a 
long, straight, broadsword, such as those 
worn by Scotch regiments , but is now 
understood to mean an old long point- 
ed siyord 

Rappel — The French term for 
drums beating to arms 
Rarefaction— The act of caus- 
ing a substance to become less dense , 
it a 1 so denominates the state of this 
lessened density 

Rasps — Are large rough files A 
rasp is formed when the surface of the 
steel is dotted over with separate teeth 
formed by the indentation of a pointed 
chisel or punch Rasps are used for 
woods and soft materials , double-cut 
files for metals and general purposes 
Rasps are m very general use with 
most artificers 

Ratan ( Calamus ) — The plants 
which yield ratans are considered by 
botanists as a genus of the family of 
palms They aie abundant m all the 
foiests ol the Malay and Philippine 
Archipelagos, and are used extensively 
as cordage or ligatures, or m the manu- 
faotuie of mats and basket-work The 
best are the produce of Malacca A 
coarse description is found m many 
parts of the Peninsula of India, and 
these are used for ordinary purposes, 
as baskets, &c It answers better than 
bamboo tor baskets, and for strong 
fences when interwoven between stakes 
The ratan, when burnt, yields an ordi- 
nary black foi paint 

Ratchet Wheel — As described 
in Baker’s Elements of Mechanics, is a 
simple contrivance for preventing a 
wheel from turning except in one direc- 
tion A catch plays- into the teeth of 
the wheel, permitting it to revolve, but 
preventing any recoil on the part of the 
weight, or resistance contrary to the 
direction of the power This contri- 
vance may be connected with other 
* 
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machinery by means of teeth instead of 
cords, or the wheel and axle, as in the 
cases of the tnra-stiles of bridges, &c , 
where the number of turns of the ratchet 
wheel is required to be registered 

Rate-book — A table of prices 
containing the value of Government 
stores, and by which officers and sol- 
diers are debited for the loss of Govern- 
ment property under their charge, if 
lost through carelessness, &c 

Ratio — Is the mutual relation of 
two magnitudes of the same kind to one 
another, in respect of quantity , and is 
divided into arithmetical and geometri- 
cal ratio 

Ration — A soldier’s daily allow- 
ance of food, consisting in India of 


1 lb of bread 
1 lb of meat 
4 oz of rice 
2$ oz of sugar 


* oz of tea 
1 oz of salt 
1 lb vegetables 
3 lbs firewood 


In the field, when provisions are 
scarce, an officer can claim to be rationed 
Rat-line — The rope or cord used 
for enclosing any spot or ground 
Rat’s-tail — A tapering file , 
also the tapering at the end of a rope 
Ravelin — Is a work having two 
faces forming a salient angle, placed 
beyond the main ditch opposite to the 
curtain, and separated from the covered 
way by a ditch that runs into the mam 
ditch 


Raze —To demolish, to level with 
the ground 

Re-agentS— Are the substances 
employed by the analyst m ascertain- 
ing the nature of a body under exa- 
mination , they are usually divided 
into general and special re-agents , the 
former designation is commonly ap- 
plied to those substances which are 
used to separate bodies into different 
groups , and the latter, to those em- 
ployed to distinguish the members of 
these groups from each other The 


reader is referred to Abel and Bloxom’s 
Hand-book of Chemistry for farther 
information on the subject 
Realgar— (Vide Orpiment) 
Ream— To scoop out , to enlarge 
or widen the bore of a piece of 
ordnance to the required calibre 
The practice of reaming-out guns, or 
boring them up , first took place in the 
British Service m 1830, and it was 
done with the view of increasing the 
weight of metal projected from such 
gnns as were then on hand m the 
British Service, at a time when the 
advantages of large-cahbred ordnance 
were not absolutely decided on It 
was therefore but a temporary expe- 
dient, and their use now may be said to 
be abandoned Means are now taken 
to utilise our old heavy smooth-bored 
guns by relmmg them on the Palhser 
systom 

Rear Chock Carriage — Is 

similar to the common ship carriage 
in construction, except that a block 
of wood is substituted for the rear 
axletree and trucks , it is run up by 
means of a roller handspike 

Rear Guard — A detachment 
of troops which brings up and protects 
the rear of an army It is composed 
generally of all arms 
Rebate Plane— A surfacing 
plane, having the cutting edge of the 
iron extending the full width of the 
sole of the plane 

Receivers — Various forms of 
vessels employed to collect the products 
of any distillation Those used in the 
laboratory generally consist of glass 
globes of sizes, provided with one or 
more necks 

Reciprocal— In mathematics, is 
that number which, when used as a 
multiplier to the number, gives 1 as 
the result For instance, the recipro- 
cal of 7 is* or *1428571, and vice versd 
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Reciprocating* Motion — 

The movement of a body backwards 
and forwards Reciprocating motion 
is frequently required m some kinds 
of machinery, and the application of 
this motion is best observed by a 
crown-wheel, double rack, and eccen- 
tric wheel 

Recoil — In artillery, the motion 
of a piece of ordnance or small-aim 
in a direction opposite to that of the 
shot when the piece is died It is 
caused from the ignition of thecliaigc 
impelling the gun and shot m opposite 
directions This action of recoil has 
a very destructive effect upon the 
carriage of a gun With heavy guns, 
the effect of lccoil is consideiably 
reduced by the use of hvdiaulic or 
pneumatic buffeis Vide Bnffeis 

Recoil has no effect upon either the 
velocity or the range of a piojectile in 
Dig guns (smooth-boic) The shot, it is 
believed, has left the piece before the 
gun commences to recoil With sin ill- 
arms, there is a perceptible difference in 
the range, whether the gun be filed 
from the shoulder oi from a fi\cd rest 

Reconnoissance— An exami- 
nation ot a portion ot countiy with 
a view to ascertaining its resources for 
the movements and subsistence of 
troops The following is extracted 
from Lieut E S W Campbell’s Dic- 
tionary of Military Science on the 
subject of reconnoitring — 

“ The intention ot lcconnoitnng 
to supply the defects of maps, and to 
acquire a familiar knowledge of a 
country which is to become the theatre 
of a campaign 

“ Distinguish the particular parts of 
the map by certain marks of reieiencc, 
and after the reconnoissance is made, 
draw up a memoir under the following 
heads, accompanied by sketches, and 
referring to the marks on the map , 


state particularly whether your in- 
formation is derived from personal 
examination, or from the antlionty of 
others , mention the authority, and re- 
member that, in military maps, nothing 
should be represented at guess or ran- 
dom — 

“roads 

“ I — Examine and describe the 
Roads , mile by mile , and teport — 

“ 1 — Their bi cad th 
“ 2 — Then quality , whether gravel- 
ly, rocky, sandy, louny, or marshy 
Whether affected by rainy weather, and 
whcthei repanablc, and by what means 
“3 — Aie they level oi hilly, with 
giadual,abiupt, oi locky ascents, hav- 
ing slioit turns or other difficulties, and 
v\ htthci bounded by walls or hedges 
“ 4 — Aic they titfoi cavalry, infan- 
cy, or aitillciy , or all of these , if not, 
can they be lendeied so by pionecis 
“ 5 — Whether bad paits of the load, 
oi murovv and embanassed sheets, if 
any, of the towns oi villages through 
which it passes, can bo avoided by quit- 
ting it tor a fehoit distance, and what 
woik is necessary for this purpose 
“ 6 — The names of the towns, vil- 
lages, and single houses along the road, 
thur distance m English miles, and 
also m the measuics of the country 
“ 7 — The bridges , the femes, fords, 
streams, and rivulets dossing the road, 
the best means of ob\ latmg these ob- 
stacles, by bridges, wading, &c The 
possibility of bi caking up the road, 
dcstioymg the budges and fords, the 
meuns of effecting these objects and 
the tunc requisite 

“ 8 — The cross and bye-roads , the 
distance to the towns, villages, and 
private houses they lead to 

“ II — Reconnoitre the banks of large 
Rivei s,mile by mile , and report on them , 
as well as on Streams and Canals 
“ 1 — Their sources, and the direction 
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of their course Whether navigable, 
to what extent, and by what descrip- 
tion of vessels 

“2 —Their breadth, depth, and the 
variations to which they aie subject at 
certain seasons, and the nature of 
their channel 

“3 — The nature of their banks, whe- 
ther firm and practicable for cavalry 
and artillery to enter the water, or 
can be made so , steep, craggy, or 
maishy 

“4 — The number of fords, their qua- 
lity, capacity, and susceptibility of im- 
provement , the nature of the ground 
within cannon-shot of each bank , and 
try whethei thcie are not some other 
fords not generally known 

“ 5 — The bridges, whether stone or 
wood , their length and breadth , whe- 
ther accessible to artillery and capable 
of sustaining its weight 

“ 6 — The ferries , their length, na- 
ture, and landing-place on each side 
The size of the ienj-boat, the number 
it contains, and the time occupied at 
each ciossing 

‘‘ 7 — Canals, their course and breadth, 
the nature of the traffic carried on by 
them , the number ot boats to be found 
at different places, and then capacity 
Remember that m describing a liver, 
the right or left bank should be men- 
tioned, and that these points are detei- 
nnned by the course o± the river, your 
back being turned to its sourco 

“7 // — General Features Sketches 
oj this description may be made on a 
scale of two inches to a mile 

“ i — Mills, whether water or wind- 
mills , how much gram can they grind 
during a day , can they be rendered 
military posts, or their streams turned 
to any other purpose 
“ 2 — Plains, commons, &c Their 
breadth, whether firm or marshy, 
whether sufficient for the array of an 


army, whether crossed by rivulets, and 
if so, their width and depth 
“ 3. — Whether the country is barren 
or cultivated, if so, their produce, whe- 
ther open or enclosed, the description 
of the enclosures, whether hedges, 
stone walls, ditches, or fences , or whe- 
ther they are fit for pasturage only 
“4 — Woods should be carefully re- 
connoitred What roads pass through 
them, where they enter and where they 
issue The nature of the wood, whether 
thick or open, what species of trees, 
and whether there is much underwood 
Whether there are any houses in it, 
and what distance from the nearest 
i lllage , its extent, and can it be ad- 
vantageously lined against an advanc- 
ing enemy 

“ 5 — Marshes, morasses, or bogs, 
their situation and extent, whether 
passable for troops m any part 

“IV — Mountains , Passes, and Povi- 
tions Sketches of these should not be 
on a smaller scale than one inch to a 
mile 

“ 1 — What parts of the country are 
mountainous, hilly, undulating, or level 
“ 2 — Arc the hills steep and broken 
by rocks, or is their ascent gradual 
“ 3 — Note all strong passes, posts, oi 
more extensive positions , their situ- 
ation, extent, nature of soil, supply 
of water and of wood for firing and 
hutting 

“ 4 — The nature of the valleys and 
ravines , their breadth, and whether 
easy or difficult of passage, the height 
of their banks, whence they arise, and 
where they debouche Note also if 
they bear the appearance of being fill- 
ed by winter torrents, and to what 
depth 

“ V — The size of the Towns , Villages , 
Forts , and Redoubts 

“ 1 — The dimensions of any fort or 
redoubt, the number of troops and 
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artillery, its situation, whether it is 
not commanded, and whether there is 
not some good approach to it , with a 
map or a sketch 

“ 2 —The size of any town or village , 
the number of houses and inhabitants, 
and whether well supplied with provi- 
sions The description of houses, and 
the number of troops which can be 
accommodated , what stabling or other 
cover for horses 

“ 3 —The situation of towns, villages, 
convents, farms, or other detached 
buildings, and whether they can be 
strengthened, and by what means , how 
are they supplied with watei 

** 4 — The number of carriages, horses, 
mules, and draught oxen in each farm 
or village 

5 — Whether the place is healthy or 
unhealthy at particular seasons, and 
state the cause ” 

Recruits — Men raised for ser- 
vice in the army to fill vacancies m 
regiments or to augment the strength 
of the army A recruit remains so, 
from the date of his enlistment until 
he has passed his dull Formerly 
recruits received what is termed a 
bounty on enlistment, but this has 
been done away with, and considering 
the inducement held out to men now- 
a-days to take to a militaiy life as a 
profession, in the increased comforts 
and good-conduct pay given to the 
soldier, no bounty should be necessary 
It is not improbable that, before 
long, a new Enlistment Act will be 
passed having for its object the 
enlistment of men for shorter periods 
of service than at present, with the ulti- 
mate view of short-service men being 
drafted into the proposed reserve force 

Rectification — In chemistry, 
the process of drawing any thing off 
by distillation, m order to obtain it m 
a state of greater purity 


Rectilinear — Consisting of 
right lines 

Red-sear Iron— Defect m iron 
which causes it to become brittle when 
heated, and to break when forged 

Red-short Iron— One of the 

three principal varieties of malleablo 
iron, possessing this defect, that it is 
brittle when hot, but extremely soft 
and ductile whilst cold 

Redan — Is the simplest kind 
of trace for field works, having two 
faces, forming a salient angle , it 
serves to coi er a bridge, causeway , 
avenue, &e , and being quite open at 
the gorge, is only suited for defence 
when resting its extremities on a ri- 
vci or obstacle which prevents its 
being turned, or else, when within the 
full sweeping file of works in its 
rear, that an enemy may be deterred 
from any attempt to assault by the 
gorge 

Redoubt — Is a field work en- 
closed on all sides, without flanks, and 
of a square , polygonal, circular, or irre- 
gulat figure , the circular form is rarely 
used, fiorn the unsuitable nature of 
such an outline to ground m general, 
and the total impossibility of giving 
any flanking defence to its ditch The 
sides of a square redoubt should not 
be less than 24 yards, or m general 
more than 42 yaids 

Reduit— A keep, capable of de- 
fence after the enemy has penetrated 
into the outer works of a field fortifi- 
cation or military post, it greatly tends 
to the security of any work It should 
have a command of 5 feet, so that it 
should not be seen into b) the enemy 
Block-houses form the most suitable 
reduits for field works 

Re-entering 1 Angle— In for- 
tification, is an angle pointing inwards 
or towards the place 
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Re-entering Places of 
Arms — As described in Straith’s For- 
tification, are enlargements in the cover- 
ed way, at the re-entering angles of the 
counterscaip , this space is formed by 
setting off derm-gorges of thirty yards 
(more or less), and making the spaces 
form angles of 100° with the adjoining 
branches of the covered way 

Reeve — To pass a rope or tackle 
through a block 

Refining 1 — Is the purification of 
any metal or salts, such as nitre under- 
goes before it is fit for gunpowder 
purposes For the process observed, 
Vide Nitre 

Refraction of Saltpetre- 

In commerce, is the ascertaining, with 
accuracy, the quantity of the puie salt, 
01 which answers as well, the amount 
of impurities, contained in a gi\en 
sample Government, for gunpowder 
purposes, generally purchases saltpetic 
at 5 pci cent icfi action 

Regiment — The derivation of 
the word “lcgiment” seems to come 
fiom the Latin regere, to rule oi govern 
Hence a regiment is said to be govern- 
ed or commanded by a Colonel A 
regiment consists of a body of soldiers 
enrolled together, consisting of one 
or more battalions of infantry, or 
several squadrons of cavalry As 
stated by James, regiments weie first 
formed m England in 1660 The legi- 
ment of artillery is composed of bri- 
gades, the term brigade being syno- 
nymous with that of regiment, and is 
commanded by a Colonel 

Regulation— As applied to an 
officer’s commission, is the regulated 
price paid by him for each step of rank, 
and which is refunded on his retiring 
from the service A fixed sum is laid 
down as the price of each commission, 
but this is constantly exceeded, and 
though unlawful, has been tacitly re- 


cognised by the authorities , and in 
the bill before Parliament for the aboli- 
tion of purchase, it is intended to re- 
compense officers for the sums they 
have over-paid 

Regulators — As described 
by Lardncr, are that class of con 
tnvances which have for their ob 
ject to render the power and re 
sistance proportionate to each othei 
They generally act upon that point 
of the machine which commands 
the supply of the power by means 
of some mechanical contrivances, 
which check the quantity of the 
moving principle conveyed to the 
machine whenever the motion be- 
comes accelerated, and increase the 
supply whenever it becomes letarded 
I oi example, this is accomplished in a 
steam-engine by acting on a valve 
called the throttle valve, placed in the 
main pipe, thiough which steam 
flows from the boiler to the cylinder 

Reinforce — Is that part of a gun 
where an increase of metal is given to 
enable it to withstand the explosion of 
the charge There arc two reinforces 
m the oulmary smooth-bored cannon , 
the first reinforce extending from the 
icar of the base ring to that of the first 
leiniorce ling a little in rear of the 
trunnions, second reinforce, from the 
rear of the first to that of the second 
m front of the trunnions It is m the 
first reinforce where the greatest thick- 
ness of metal is found Since the in- 
ti oduction of coiled guns, the term re- 
inforce is in disuse in describing guns 
of this nature 

Rejoinder — In military courts- 
martial the prisoner is entitled to a 
rejoinder , that is, when the prosecutor 
makes a reply to the defendant, the 
latter may answer again, and he may 
even call witnesses to re-establish the 
chaiacter for credulity of such of his 
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witnesses, as may have been impugned 
by the prosecutor’s evidence in reply 
Release — As applied to soldiers 
undergoing imprisonment, is the prero- 
gative a commanding officer has of 
releasing a prisoner from confinement 
This power is vested m him alone 
He has further the power of remitting 
the sentence of a regimental court mar- 
tial, convened by himself, and directing 
the release of the prisoner should he 
not approve of the sentence or finding 
Relief— In fortification, the general 
height to which the works me raised , 
if the works be generally high and 
commanding, they are said to have a 
bold lelief , if the reverse, alow relief 
Remblai — In fortification, the 
quantity of earth or soil contained in 
the mass of the rampart and parapet of 
a work In general, the number of cubic 
\ards contained in the “ remblai ” has 
been furnished by the “ dcblai,” so as 
to balance each other 

Remonstrate— In military life, 
to remonstrate is permitted if an officer 
or soldier considers himself aggrieved 
on any point, but it must be done m a 
respectful manner through his com- 
manding officer to higher authority , 
at the same time, where the duty of the 
service may require it, that duty must 
be first carried out with cheerfulness 
and alacnty 

Remounts— The name given to 
horses which are passed out of the 
stud for artillery or cavalry purposes 
The general age of remounts is about 
fh e years old 

Rendezvous —A military term, 
expressing any appointed place of 
assembly or meeting 
Report — A specific statement on 
any particular subject, or persons, which 
supenor authority may desire to pos- 
sess, and which it is m the power of 
the person applied to, to afford 


The word is also used to express 
a loud noise, such as that made by the 
discharge of a cannon or musket. 
The distance to which cannon can 
be heard depends on the wind and the 
state of the atmosphere, also whether 
convened over water, which increases 
considerably the distance to which sound 
can reach During the Sutlej campaign, 
m 1845-46, the report of the gUD8 at the 
battle of Sobraon was distinctly heard at 
Loodianah, a distance of 80 miles Loo- 
dianah i situated on the river Sutlej 

Repository — A museum or 
place of deposit of musters or samples 
of the different arms, tools, stores, &c , 
used in the Sen ice The repository 
forms a school of instruction for officers 
and men on first joining the artillery 

Reprisal — As expressed in Brande 
and Cox’s Dictionary, is the capture 
of propci ty belonging to the subjects of 
a foreign power, in satisfaction of losses 
sustained by a citizen of the capturing 
state Letters of reprisal are grantable 
by the law of nations, where the sub- 
jects of one state have been oppressed 
or injured by the subjects of another, 
and where justice has been refused on 
application by letters of request The 
power of granting letters of marque 
and reprisal has been given by statute, 
and sometimes by proclamation, to the 
Lords of the Admiralty 
Requests, Courts of— Aic 
local courts for the recovery of small 
demands not exceeding 400 rupees 
In the several military cantonments of 
India, a Court of Request is assembled 
monthb, and all persons are amenable 
to it but soldiers Not less than three 
officers, all military men, should form 
the Court 

Reserve — A select body of 
troops retained in the rear of an army 
for any particular object, generally 
to support an attacking force 

l 
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Realduum — A term need to ex- 
press what is left after the principal 
agent of arty substance or body has been 
extracted for instance, the impurities 
left after saltpetre has been thoroughly 
extracted from the crude substance 
Resistance of the Air — 
With reference to the timls made with 
Naver-Lears’ electro-ballistic machine, 
it appears from the calculation of 
Captain W H Noble, R A , that— 

1 The resistance to the an is prac- 
tically proportional to the square of 
the diameter of the piojectile 

2 Within the limit of 1,200 and 
1,500 feet, the resistance appears to 
vary nearly as the velocity cubed 

3 When the velocity of the pro- 
jectile passes below 1,100 feet, there 
appears to be a gradual, but at the 
same time rapid, reduction in the 
amount of resistance as if the projectile 
were being rapidly relieved fiom some 
extra pressure This rapid diminution 
ceases when the projectile reaches 
about 1,000 feet 

4 Within the limit of 1,000 feet 
and 600 feet, the resistance appears to 
\aij nearlj as the cun c of the velocity 

Captain Noble saj s, in his 5th para- 
gi aph on the same subject, that it is diffi- 
cult to account for the rapid diminution 
of resistance between 1,100 and 1,000 
feet 

But the difficulty appears subse- 
quently to have been solved by Pio- 
fessor Haughton as follows “ The 
an cannot follow a piojectile at a higher 
velocity than that of sound , that, as 
long as the projectile travels slower 
than sound, the an closes in completely 
behind it by moleculai propagation 
of impulse , but the moment that velo- 
city exceeds that of molecular propa- 
gation (or sound), that moment there 
exists imperfect vacuum behind the 
shot” “This,” Captain Noble sacs, 


“ would account for the rapid reduction 
m the resistance alluded to ” 

Re at— In a lathe, a piece of iron 
to hold the turning tool upon, fixed at 
the end of a slide by a set-screw , the 
slide can be moved at right angles to 
the bar of the lathe, and the whole can 
be fKed at any part of the bed between 
the centres 

Retardation — The resistance 
offcicd to any body m motion by the 
medium through which it moves Thus 
a shot is retaided in its flight by the 
resistance of the air Vide Medium 
Retired Plank — A flank bent 
inwards towards the rear of the work, 
oi armj, of which it foims a part 
Retort — A vessel of glass, earthen- 
ware, porcelain, clay, iron, &c , in 
which some kind of distillation is car- 
ried on A chemical retort is gene- 
i ally made of glass having a receiver 
annexed to it for the purpose of collect- 
ing the products of distillation 
Retreat — Beat of the infantry 
(hums or sound of the trumpets of the 
caialry m camp or garrison, which 
takes place eveiy day at snn-set, after 
which no trumpets are to sound or 
(hums to beat, except at tattoo, or in 
case of fire or other alaim 

Retrenchment — In fortifica- 
tion, is an inner defensible lihe to cut 
off a tiench or other weak point , so 
that the capture of the latter shall 
not involve that of the retrenched post 
Returns — In a military sense, aie 
documents which are required periodi- 
cally or otherwise from every regi- 
ment and department of the army, 
and w T hich embody m their respective 
branches all the information required 
by higher authority 

Reveille — Beat of drum or bugle 
sound at day-break, after which the 
sentries cease to challenge First drum 
beat or sound preparatory to a march. 
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Revenue Survey-In India, 
an important branch of the Surveyor- 
General’s Department Its operations 
consist in mapping districts, generally 
on the scale of 4 inches to the mile, 
and the maps serve a double purpose, — 
mz , in giving the boundaries of each 
•village holding , for the guidance o f the 
officer who settles the levenue to be 
paid to Government ; and in giv mg also 
thetopogiaphical ft itures, thus foiming 
a valuable geographical map of the 
country under survey The mode of 
conducting a levenue survey is simple, 
and only requires a model ate know- 
ledge of arithmetic aud trigonometry, 
with the use of the instruments usually 
employed, such as the Theodolite, Plane 
Table, and Piismitic Compass The 
two lattei may be said to be auxiliaries 
to the former, foi the pui poses of sketch- 
ing and filling in the details of a map 
The levenue survey is divided into 
several parties scutteied ovei the coun- 
try, undei the charge ot Deputy Superin- 
tendents of Suney, assisted by Eu- 
ropean, Eurasian, and Native subor- 
dinates 

Reverberatory Furnace— 

Vide Furnace 

Reverse Fire — In gunnery, when 
the shot strikes the mtenor slope of the 
parapet at an angle grcutei than 30° 
Reverse Flank— In column, 
the reverse of the pivot flank 

Revetment — In a peimanent 
fortification, the masonry support 
afforded to the banks of eai th on eac h 
side of the ditch, backed interiorly by 
buttresses The escarp and counter- 
scarp aro such revetments In field foi- 
tifieations the materials used foi the 
levetments, are gabions, fascines, sand- 
bags, and occasionally sods, huidles, 
casks, wood, planking, &c 

Review— In a military sense, is 
the inspection of a body of troops, by 


the Sovereign oi any other high person- 
age, or by the General in command 

Revolver —A many-barrelled pis- 
tol revolving round a cential spindle 
By a certain mechanical arrangement 
the chambers of each barrel are brought 
successively under the action of the 
trigger, and when all the barrels are 
loaded, several shots can be fired without 
the necessity of reloading Among 
the mam levolvers manufactured, those 
by Colt, Tiantcr, Deane, and Adams 
aie best known 

Ribands — Aie scantlings of 
wood about 15 feet long and 4 inches 
squaic, used in lack-lashing gun plat- 
foims to keep the platfoim secure , 
they aie also used foi mortal platforms 
Two ribands accompany each platform 

Ricochet — The bounding course 
of a piojectile filed at a low angle m 
the field, not exceeding 3°, or m the 
ricochet of a fortification not exceed- 
ing 10 ° As explained by Lieut -Col 
Owen, ricochet fire consists in placing 
a battery at light angles to the line of 
troops oi woiks aimed at, as in en- 
filade , but the shot having to clear a 
parapet which covers them, it is neces- 
saiy to fito with a l educed charge and 
gi cater elevation, so as to give the 
shot a low* velocity and a high cuive, 
m order that it may be brought down 
immediately after dealing the ciest ot 
the paiapet, and then by lebounding 
ilong the face of the woik, dismount 
the guns, or cake the lino of troops 
under covei, as the case may bo The 
ordnance best adapted for ricochet file 
are the 8-inch shell guns of 52 or 50 
cwt , but any rifled gun throwing an 
elongated projectile which is capable 
of holding a laige bursting charge, 

* But it is now generally acknowledged 
that it is tar better to rely upon the ex- 
plosion of a shell than on the bound of a shot 
moving slowly* 
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might also be used to drop shells into 
a battery so as to burst on grazing , 
the path, however, of an elongated pro- 
jectile is so eccentric after grazing as 
to render it not so well adapted for 
ricochet fire as the balls of smooth- 
bore pieces 

Rldlngr the Wooden Horse 

— As described by James, a punishment 
which was formerly much resulted to, 
not only in the British nimy, hut 
m the armies of othei nations A 
wooden horse, made of plank, was 
roughly nailed together, fonning a 
shaip ridge to represent the back of 
the horse , it was tin n suppoi ted l>> 
posts to serve as the legs of the animal, 
about six or seven feet long, the whole 
being placed on a movable tiuck 
When a soldici or soldiers had to un- 
deigo punishment, thej weie placed 
on this horse, with then hands tied 
behind then hack, and frequentlv mus- 
kets were tied to then logs, to pi event 
the horse, as was humorouslv ob- 
scivcd fiom kicking off 

Rifle— A musket or carbine, the 
baricl of winch is provided with 
grooves for flic purpose of giving i 
rotatorv motion to the piojeotile In 
the Butisli aimv, as well as in all the 
continental armies, a hrcech-loading 
nfie is now the general aim in use , hut 
the in tiod action of it is of recent date 
The rifle formcilv used, and then onlv 
m small numbeis, in the Butish aimv, 
was the two gioovcd aim, a mu//lc- 
londei During the Am ci lean war m 
1812, the Amcncans, in the contest 
with England, appear to have used 
rifles with a deadly effect fiom behind 
hedges and othei cover, picking off 
large numbers of officcis and men of 
the British force 

Rifle* Snfleld— The arm of the 

British service up to a v cry late date 
It has since been converted and made a ! 
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breech-loader on the Snider principle, 
and lias proved a very effective weapon 
The original pattern Enfield was intro- 
duced into the service in 1853, and the 
dimensions of this nfle are as follows — 
Weight of rifle with bajonet, 9 lbs 
12 oz 

Length, 715 inches 
Length of barrel, 39 inches 
Diameter of hoie, 577 
Grooves 3, twist 1 turn in 6 ft 6 m 
'I lie dimensions of that introduced 
m 1860 are — 

Weight with havonet, 10 lhs 4 oz 
Length of barrel, 33 inches 
Gioovcs 5 , other dimensions the 
same as the rifle of 1853 

The small arm in use with the 
British artillcrj is an Enfield rifle 
cai bine eonvei ted to a breech-loader on 
the binder pi inci pie, and of the same 
si/cd bore as the Service Enfield, but 
having five grooves The increased 
uurnbu of gioovcs combined with in- 
creased tw ist is doubtless to the advan- 
tage of the piece in long ranges, though 
moi e liable to foul from its sharper pitch 
Rifle Pita— Holes oi short trench- 
es capable of containing one man, and 
in the shape of an mvcited frustum 
of a cone, with a scat in the rear, 
the top of the hteastwork is made by 
placing two sand-bags across the paia- 
pet, and u third resting on these in 
the diicction of it, to cover the head 
and shouldeis of the rifleman A 
man should he able to complete a pit 
in one hour 

The diameter of the top and bottom 
respectivclv is 4 feet 6 inches, and 2 
feet 6 inches, while the depth is 4 feet 
The French mfantrj , during the war 
with the Prussians, used rifle pits to a 
great extent, especially at the battle of 
Gravellotte, and they afforded con- 
siderable cover 

Rifle R e griments— The regi- 



menfcs so designated are the rifle brigade 
and the 60th regiment, which were 
originally armed with rifles, w hen the 
majority of regiments were armed with 
smooth-bored muskets, and though 
the whole army is now furnished with 
rifles, these regiments still retain their 
designation, and clothing (darkgieen) 
Rifled Ordnance— Guns m 
which two or moie spiral grooves aie 
cut in the surface of the boro 

The fiist rifled guns weie intioduced 
in 1846, when Major Cavalli and Baron 
Wahrendorff produced their bieech- 
loadmg rifled guns In England, Aim- 
strong’s system of biccch-loading 
(which was introduced in 1854 into the 
service) found man} suppoiteis , but 
it was not long bef >re gieat doubts 
weie entertained as to the leliancc to 
be placed on his larger swed bteech-load- 
uig ordnance, particulaily in the Nav}, 
and the same feeling against them pre- 
vailed more or less amongst artillerists 
It must however be remembered that the 
powder used with these guns (R L G ) 
was identically the same, and of the same 
destructive nature as that subsequent- 
ly used with the heavy M L rifled 
guns, which was considered too seven 
a powder to use in charges above 50lbs 
As far however as the strength of a 
guu is concerned, it appears that, to 
weakeu that part which requires the 
greatest stiength, such as the bieech, 
by the admission of what may be 
termed a false breech, is to introduce 
an element of weakness in gieat guns 
where large charges aie used 

This brought about a feeling de- 
cidedly hostile to heavy hreech-loading 
ordnance , and since then it has been 
the object of the British Government to 
provide itself with a muzzle-loading 
rifled gun which should answer all the 
requirements of the seivice, both mili- 
tary and naval , and such a gun the 


Government and Aitillensts belie 
has been realized, in what is termed the 
“ Woolwich guu,” the grooving of 
which is a modification of the French 
gun, but in nothing else resembles it 

This guu is built up of wrought-iron 
coils, and largo numbers after this sys- 
tem have bt en manufactured at Wool- 
wich, of diffeient calibres, from the 7" 
to the 12" 

The success attending the manufac- 
ture of these guns is ever} thing that 
could be desired The trials made 
prove the 9" gun to be the stiongest 
and the most pcnctiating gun that has 
}ct been manufactured, having as well 
the longest lange of an} similar gun, 
and it will doubtless piove, in the 
houi of need, all that is expected of it 
On the same punuplo aie mado the 
busiest idled guns now in the seivice, 
among which 1ms lately been added 
a 35-ton mu//lc-loading rifled gun, 
the heaviest gun }ct made The satis- 
factory completion oi this gnu will re- 
alize to the outside world the capacity 
of the Woolwich Guu manufacturing 
establishment 

The advantage of liflmg appears to 
date back to the middle of the last 
ccntui}, as was explained by Robins 
in a tiact in 1747 (though the grooved 
baircl is saul to have been intioduced 
in 1498 b} Guspaul Zuller, of Vienna), 
who not ouly remat ked on the value 
of grooving, but suggested the shape a 
projectile should be, viz , elongated, and 
gave as Ins opinion that whatever State 
should thoroughly comprehend the 
nature and advantages of rifled band 
pieces would acquire a supenonty to 
the advantage of the State using them 

The object of lifting a gun is, — 

1$£ —To give the projectile a rota- 
tion round an axis coincident with that 
of the bore, wheieby increased ac cu- 
rat} of fire is obtained 
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2«t/ — In substituting elongated for 
spherical projectiles, to obtain in- 
creased rango 

To insure accuracy of fire, sufficient 
velocity of rotation must be given to 
the projectile, otherwise it will have 
a tendency from the pressure of the air 
to turn ovei, or to be unsteady To give 
the high velocity required, especially 
from heavy guns, the gun must be 
able to stand a laige charge, and 
this until very lately has been the 
artilleryman’s difficulty, as, bovond a 
certain point, no increased thickness 
of iron adds to the stungth of the 
gun 

Fortunately the Wat Offfic assem- 
bled a “ Committee on Explosives,” 
to test the stiength of powdci s, of 
foreign and homo manufacture, "With 
the view of selecting a powder or of 
making a powdci, w huh would exert 
less pressure on the gun than the picscnt 
su vice powdci Accoidmgly, speci- 
mens of R L G powder, Russian and 
English prismatic powders, and a sam- 
ple of what is called “j>ebble powder” 
made especially for the occasion, were 
brought betore the committee, and 
the velocity of the shot impelled by 
these powdci s was tested m an 8-mch 
guu by means of Captain A Noble’s 
newly invented chionoscopc, winch 
is able to discover the late at which 
a projectile leaves the piece, to 
the millionth pait of a second The 
pressure oil the guu was found by 
Rodman’s pressure gauge, or rather 
by a piessuie gauge made for the Com- 
mittee The gun was perforated with 
holes along the length of the bore at 
different distances, which were then 
plugged and brought into commmca- 
tion with an electric battery by means 
of three copper wues running through 
the plugs The result of this scientific 
investigation was as follows — 


Nature of 
Powder 

1 

Charge 1 

* j 

Muzzle j 
Velocity 

Maximum 

Pressure 


ft 

Feet 

Tons 

It L G 
ItuMian Pris- 

30 

1,324 

29 8 

matic 

32 

1 366 

20 5 

Service Pellet 

30 

1,338 

17 4 

Pebble 

36 

1,374 

154 


From the foregoing it will be ob- 
served, that while the pressure with 
R L G powder with a 30 lb charge 
was upwaids of 29 tons on the square 
inch, the pebble powder with a slightly 
increased charge only showed a pies- 
sure of 15 4, and gave an increased 
initial velocity 

For the vanous detailed systems of 
rifling in our own and continental ar- 
tilleries, Vide Lt -Colonel Owen’s Mo- 
dern Artillen, and Brandc and Cox’s 
Di< tionai v 

Rig* —In militai y parlance, to fit up 
— an expression made use of m fitting 
up a gjn or capstan for woihing, &c 
Right Angle— Iu geometry, is 
tint loimcd b) a line falling perpen- 
diculaily on another, or that which 
subtends an arc of 90° 

Right Ascension — Of a 
heavenly body, is the aic of the celes- 
tial equator intercepted between the first 
point of Aries and the cncle of decima- 
tion passing through the bods The 
nghtascension is always measured from 
west to east, entuelv round the circle 
Rimer — A steel tool of four, five, 
oi eight sides, for drilling holes in 
iron woik A conical bit of the shape 
of the fuze hole of a shell, used for- 
merly for giving the shell the proper 
dimensions and finishing off 
Ring Bone — A bony deposit m 
one of the pasterns of a horse’s foot. 
It is principally confined to draught 
horses which have to drag heavy 
weights up steep ascents The entire 
force is then thrown upon the bones 
of the pastern , inflammation ensues, 
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lymph is effused, the lymph becomes 
cartilage, and the cartilage is converted 
into bone Then an exostasis is estab- 
lished and a ring bone is the conse- 
quence Remedy— apply poultices on 
which one drachm of powdeied opium 
and one of camphor has been sprinkled 
Rub the disease with equal parts of 
oil «of camphor and of chloroform 
Then, after the pain has ceased, applj 
the following ointment night and 
morning — 

Iodide of lead, one ounce 

Lard, eight ounces — ( Mayhem ) 
Ring, Breech Tangent 
Sight, Armstrong Gun— This 
i mg is of gun metal and htted to a 
uairow seat on the breech end of the 
gun, and is secured m position by a 
steel tightening screw, with a conical 
end coritsponding with a hole in the 
left side of the gun, which receives it 
When this ling is lcmovcd, great caie 
should be taken, whilst replacing it, to 
adjust it exactly in its proper position, 
as the slightest deviation iiom it will 
affect the accurate sighting of the gun 
The 40-Pr (old pattern), 20-Pr , 1 2-Pr , 
and 6-Pr aie the onlv guns htted with 
a breech tangent sight-nng In the 
40-Pr (new pattern) and 9-Pi guns, 
these rings aie dispensed with, and 
the sights are fitted into a gun-metal 
socket, let into the side of the gun itself 
BivetS — Short bolts of metal in- 
serted in a hole at the juncture of two 
plates, and after insertion hammered 
abroad at the ends so as to keep the 
plates together Mr William Fair- 
baira has invented a nvetting machine 
which by the aid of steam performs 
the work rapidly and without noise 
EUettlng Machine— By this 
machine, the invention of Mr Fair- 
bairn, the work of nvettmg metal 
plates together is done by an almost 
instantaneous pressure, and without 


any noise The boiler or any other 
work is suspended between a die on 
the upright post, when a moving slide 
and die worked by the action of a le- 
volvmg cam upon an elbow joint closes 
the work and finishes the ljvet 
Bockets — The following general 
description and punciplc ot a rocket is 
taken from Lieut -Col Owen’s Lectures 
on Artillery — 

“ A rocket consists of a cylindrical 
case of papor oi metal containing an 
inflammable composition , to the end of 
the case is attached a head usually ot a 
conical oi cylmdro-comcftlfoim,and the 
other end is closed, but has one ormoio 
vents or holes m it, for the escape of 
the gas, fiom the iguite decomposition 
“ The composition is dmen into the 
case over a conical spindle, passing to 
a cutain distant c up the centre, thus 
leav mg a hollow space in the lntcrioi 
of the locket, the base of the hollow 
cone coinciding with that of the rocket 
“ The object of having this cavit) in 
the interior of the rocket is, that a 
large sut face of composition may be at 
once ignited when the rocket is filed, and 
so great a quantity of gas geneiated 
within the ease that it cannot escape 
iiom the vent as quickly as formed, and 
thuefore it exerts a pressure m cveiy 
direction on the interior surface of the 
rocket The pressures on the sides ot 
the roc bet mutually balance each othei , 
but the piessuie on the head is greatoi 
than that on the base, in consequence 
of the escape of gas from the vent or 
vents , it is this excess of pressure on 
the head over that on the base which 
causes the rocket to move forwards, 
this being merely a similar action to 
the recoil of a gun fired 99 
A stick or long rod is attached to 
the base or side of the rocket m order 
to counteract, by the resistance of the 
air upon it, any tendency to turn over, 
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and to maintain the rocket during its 
flight as nearly as possible in the 
direction in which it is fired , when ac- 
curacy is required, the stick ghould be 
strictly in prolongation of the axis of 
the rocket 

Rockets, Congreve — These 
rockets (which are no longer m use) 
were, np to a late date, known as the War 
Rockets of the British Service They 
aie so called from the improvements in- 
ti oduced by the late Sir W Congreve, 
m the manufacture of the common 
rocket, by which it could be adapted 
to war purposes The case consists 
of sheet-iron A hollow iron head, 
cvhndio-conoidal in form, is suewed 
on to one cud of the (ase, which can 
be filled with powder when intended 
to act as a shell, but left emptv if only 
intended for a shot Each Congicve 
locket is fitted with a fuse fixed in 
the base of the shell, which, in setting 
the rocket for any paituular distance, 
is bored into, thiough a hole in the 
apex of the bhell r l he object of tins 
hole is not only for the pui pose above 
described, but to admit of the bursting 
charge being placed in the bhell it 
is closed by a metal screw plug 

The bottom of the case is closed by 
an iron disk oi plate, having a centre 
hole into which the stick is screwed, 
mid five other holes or vents (for the 
escape of the gas) cqui-distaut from 
each otliei and from the ccntie hole 

The value of the Congi eve rocket m 
a tropical climate w as alw ays question- 
able, the composition, from long storage, 
shrinking from the sides of the case, 
and the case itself contracting, thus 
rendering the rocket liable to burst on 
being ignited Rockets to be of use 
therefore m such a climate should be 
made up when wanted, and not allowed 
to remain an indefinite time in store 

Rockets are either fired from tubes 


supported ou stands or in voile) s from 
the ground A stand is not absolutely 
necessary for the smaller natures of 
rockets, except when fired at high 
angles 

Rockets, Hale’s — Were in- 
troduced into the British Service m 
1867, and have superseded the Con- 
greve rocket They arc the •in- 
vention of Mr Hale The case is 
similar to that of the Congi eve rocket, 
except the base, which is m the foim 
of a frustrum of a cone, having a 
large vent hole through its axis, and 
five small holes cat through its exterior 
surface into the rocket in an oblique 
direction termed “ tangential holes ** 
The object of these boles is to give 
the locket, by the escape of the gas 
through them, a rotator) motion on its 
longer axis, in consequence of which 
it will proceed foiwards m its flight, 
point foremost, as in the case of ail 
elongated projectile fired from a rifled 
cannon , the stick can therefore be dis- 
pensed with, and the body of the 
flame allowed to escape through the 
large vent in the centre of the base 
In firing these lockets, they are not 
allowed to leave the tube until they 
have acqun ed sufficient velocity to 
overcome the pressure of a small spriug 
within it , they are thus prevented 
from “drooping/* to which the) would 
be liable if allowed to leave the tube 
with a vciy low velocitv A lotatory 
motion is also imparted by the tube, 
which is made of iron hoops twisted 
into a spiral form Since the first 
edition of this work, Hales* 9-pounder 
lockets, made at the Woolwich. Ar- 
senal upon a modified plan, weie tested 
m February 1869 

Formerly the cases were made of 
drawn tubing, which was liable to 
split But they are now formed of 
Alias Metal nvetted and brazed, and 
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having three corrugations to prevent 
the composition from giving way 
durmgjhght A Y-shaped trough was 
tiled, as well as the ordinary tube for 
dnecting the discharge, the trough 
presenting decided advantages, and 
peimitting the use of the ordinary 
sci vice friction tubes The trial show- 
ed that 10 dcgiees of elevation aic as 
much as are practically useful, the 
composition having ceased to burn 
just before the rocket came to earth, 
with the lange thus obtained 

Rockets ot heavier natures were also 
tned with a V-shaped trough, and 
answered w ell There are two natures oi 
Hale’s rocket in the service the 9-Pr 
and 24-Pi , — the former fot all services 
except garrison and naval , the latter 
foi seiviee iu foitusscs 

Rockets, Signal — As then 
name implies, ai c used as signals betw i en 
distant camps, foits, &c , and are most 
valuable on account of the distance 
thev can be seen on a clear night, 
ascending to heights vaijing fiom 450 
to 1,200 >ards, according to their dia- 
meter It has bteu ascu tamed that 
thej cau bo seen within a eneuit of 
from 35 to 40 mile s 

The case of (lie locket is made of 
thick brown paper, aud is capped with a 
cone-like head , in the lormei is the 
composition, in the latter the composi- 
tion for the stars Rockets arc hied 
from stands, aud in a pcipcudicular 
position They are generally of two 
sizes, — biz , 1 lb aud £ lb lockets 
Rodman’s Pressure Gauge 
— Is the invention of an American ofh- 
cer for determining, as described by Lt - 
Col Owen, the absolute picssure of the 
gas m the bore of a gun, the metal of 
which is perfoiated at diffeient dis- 
tances Into each hole a pressure 
gauge is screwed, consisting of a piston, 
an indenting tool, and a disc of cop- 


per , w'hen the piece is fired, the piBton, 
one end of which projects as far as the 
bore, being exposed to the pressure of 
the gas, is forced outwards, and presses 
the tool — having a broad but thin point 
— into the copper disc, the indentation 
made being compared with that ob- 
tained in a testing machine with the 
same tool, and a piece of copper cut off 
the same bai 

An lmpioveuient upon this gauge 
has bceu made for the use of the 
Committee on Explosives called a 
crushei , the picssuio of the gas 
being aseei tamed by the compression 
of a eoppei cylmdci upon an anvil by 
the piston 

Rods, Cleaning* — Used for- 
mal) foi cleaning the 40-Pi Arm- 
stiong guns They are plain wooden 
stives with piojcc ting lion pins at one 
end , tow is wrapped round the pins 
when the lod is brought into use 

Roll-call — In militaiy life, it is 
necessary loi the sake of discipline 
and to pievent soldicis horn wander- 
ing about mdiscuminatelv at all hours, 
as well as lor the purpose of having 
tin in available at any moment in case 
then services aie required, that the 
men of a leguncnt, company, or de- 
tachment should he present to answer 
their names during ccitam fixed pc- 
i lods of the day, or at any time the coin- 
m Hiding olhier may think advisable 
Tins is turned roll-call 

Roll of a Drum— A continuous 
and urnfoun beat of the drum foi a 
certain tunc What is known as the 
long-roll , is a beat by which troops aie 
assembled at any particular spot of 
rendezv ous or parade 

Rollers — Are solid cylinders of 
wood, used in mounting guns upon 
their carnages, or shifting them from 
carriage to carriage, and in moving 
them on the ground Their dimensions 

M i 
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vary, according to the natute of tho 
service for which they are intended 
The name is also given to massive 
rolleis of iron, weighing about 4^ tons, 
having faces 18" broad, winch aic used 
in the interpolation of gunpowder 
They aie tcimcd edge rollers or runners 
Vide Runners 

Romans — The following quaint 
custom, extracted from James’s Diction- 
ai}, may not be without intci cst — 
“ Bcfoic the establishment of the mess 
at the IIoiso Guaids, which w is foi- 
mcily paid out of the king’s priv> pui sc, 
and subsequently chargul in the cxtui- 
orilinaiits of the aim\,thc captain of 
theguaid at St James’s kept a tabic foi 
the subalterns attached to that duty 
In older to enable the captuns to 
suppoi t these expenses, a ccitam numbci 
ot men wcic allowed to woik in the 
metropolis, on conditio n that they left 
then pay in the hands of then oth- 
ccrs , those men were called Homans ” 
Rope — The term is usually applied 
to all coidagc above 1 inch in cncum- 
feienee made of hemp, spun into }anis 
oi tlneads, of a ecitam length, a num- 
ber of } urns oi tlneads, accouhng 
to the size ot the rope, aie twisted 
together into a strand Three of 
these stiands twisted oi laid toge- 
ther aie called a hawser-laid lope, and 
nine of them a cable-laid lope When 
tho lope is made verv thick, it is called 
a cable , and when vei} small, a coni ** 
The following is also anothci defini- 
tion of lope “ A lope consists of 
tlncc stiands, a strand ot a certain 
number of )arns, and vaias are made 
of the hempen fibies The number of 
the fibres makiug a v ai n is not counted, 
but the yarn is estimated b} the weight 
of the hemp in a given length Fibres 
are spun into }arn ) ams aie legate/ - 
ed into strands, and strmds aie laid 
into rope Rope-making dates from 


the eaihcst times Various kinds of 
fibre have been used foi the purpose, 
such as hemp and flax, tough grass, 
the husk of the cocoanut, the fibres of 
the w lid banana, &c , and animal sub- 
stances have been used, such as strips 
of an ox hide, horse hair, and wool 
Ropes have also been made of metallic 
wuc The si/e of a lope is desig- 
nated bv the circumference or gnth 
thus i 3-mch rope measures 3 inches 
The length is usually expressed m 
fathoms ” 

The streugth of ropes is sometimes 
ciloilitcd by the following rule 
“ Multiply the circumference of the 
lope in inches by itself, and the fifth 
put ot the product will express the 
numbci ot tons the rope will can} , 
in piacticc, a iope should not be sub- 
jected to moic thin half this strain 
It stretches fiom l-7th to l-3th, and its 
diameter is diminished horn 1-7 th to 
l-4th, bcfoic hi caking White rope 
is stronger th m taricd rope, and only 
io]>cs tint aic to be immersed in water 
should be tailed The strength of 
AIuuill i iope is less than that of hemp 
rope The good quality of rope is 
sometimes discernible by its coloi, 
which boidcis on silvti grey, though 
this is not always a sure sign, a better 
test is its smell Coidage of a strong 
odour should have the pieiercuce, and 
such as smells lottcn, mouldy, or ex- 
h lies lie it, should be 1 ejected To store 
lopes, they should he placed m the 
uppoi stoic} s of a building, coiled up 
aud libelled, lirge lopes on skids, so 
as to allow the circulation of air, small 
lopes being huug up Ropes should 
be uncoiled eveiy yeai, and stretched 
out for sevuai da} s at the begin mug oi 
tho dry season Rope is issued in coils 
of 120 fathoms each Mai line and 
Huinbro hue m skeins, aud spun yarn 
in pounds ” 
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Rose -Engine— A peculiar kind 
of turning lathe having special chucks 
for the pioduction of those patterns 
of curved lines called bv the French 
rosettes, from the slight resemblance 
which the) bear to a full-blow n rose, 
and hence the term rose-enqtne The 
rose-engme lathe differs fiom the com- 
mon lathe in this, that the ten tie of ! 
the circle in which the woik icvolvcs , 
is not a fixed point, but is made to | 
oscillate with a slight motion while the i 
work is revolving upon it, the tool 1 
being all the time stationary and hence • 
the figmc will be “out of round,” as | 
the tiuncis call it, or will deviate fiom , 
the circular figure as much mil as often | 
as the motion is given to the ecntie i 

Rosin — Is an exudation fiom trees | 
belonging to the (om/eroe oi fit tube, j 
and is the residue left in the still, alter | 
the oil or spmt of turpentine h »s been 
distilled Itisvciv combustible, and 
is used hi light bill and caieass com- 
position j 

Roster— A list which regulates in 
succession the scivicesoi olheers and 
men for regimental, gamson, nndothci [ 
militarv duties For lcgmn ntal duty j 
the officers lostcr is kept m the Adju- 
tant’s office , for bugade duty in the 
Brigade Major’s office 

Rotation, Veolcity of — A 
term used in gunnery to expiess the 
speed with which a projectile lotatcs j 
at the mouth of the piece or along j 
any poition of its path, which vanes | 
with the charge and twist of the 
grooves This velocit) fui thcr depends 
upon the form, length, weight, and 
position of the centre of giavity of 
the projectile 

Rotatory Motion— In gunner) 
is the motion given to a projectile filed 
from a smooth or rifled ban el In the 
former case, in consequence of the 
eccentricity of round shot, the shot 


acquires a rotation of which the ixis 
and direction are altogether uncertain , 
in the latter, the lotatory motion is 
acquired on an axis paiallcl to that of 
the boie or coincident with the line of 
fite so that the direction of rotation 
is known This fixed rotation adds 
gicatlv to the steadiness of the pio- 
j< otilc m its flight, and the deviation 
ht mg a constant qmmtit) can he calcu- 
lated for bv a scale of deflexion, oi 
the gun can he sighted “tine,” when 
manufactured, so that no allowance is 
nccessni) except for wind 
Rough Rider— In the artillcrv 
oi oav ahy an lnstmctoi in equitation, 
and an assistant to the riding master 
One illowcd to each hoop or batterv 
Round— In aitillciy a “round of 
Ammunition” comprehends the chnigo 
of powder the piojcctile, and the pum- 
mg To flic one oi nunc rounds 
is to discharge each gun in succession 
from a batlci) oi poition of it, until 
the tmn comes round loi the fiist gun 
to fue igain Light utillei) (smooth- 
boic) can tome into action and fiicone 
lound m 28 seconds, timing from the 
older “ action fiont” to the cliseh uge 
of the piece , and in 15 seconds, if the 
fust cnitndgc and shot he earned in a 
box on the axle-tiee Vule Rapidity 
ot Firing 

In a plutal sense the trim is applied 
in gun-drill to the change of numbers 
in the gun’s crew, comprehended in the 
order changi rounds In the same Bcnse 
it maj be applied to small-arm car- 
tridges which aie reckoned by rounds, 
as 20 rounds m pouch 
Round Shot — Spheres of iron 
and steel filed from smooth-bored guns 
Rounds — A patiol of soldieis 
detached at certain hours of the night 
fiom the main guaid under an officer, 
to visit the several guards and sentries 
of a gnriison oi camp At othci times 
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of the night, visiting rounds under a 
non-commissioned officer of the guard 
perform a similar duty 

Route — An order for troops 
to march from one place to another 
It also expresses the road by which 
they are to mo\e The route or line of 
march is appointed by the Qnarter- 
Mastci General of the army, under 
whose orders, by direction of the Com- 
mander-m-Chief, all transfers oneliefs 
of regiments take place 

Route, Column of— In artil- 
lery, one of the formations of a battery 
on a parade or march , it is the best 
for the latter, as it takes up m breadth 
much less room than any other forma- 
tion It consists of sub-divisions or 
single carriages, each gun with its 
wagon, following m succession 

Rubbers — Are strong heav) files 
generally made of an inferior kind of 
steel, they measure fiom 12 to 18 
inches long, from £ to 2 inches on cv ei v 
side, and aie made verj convexoi iish- 
bellied Itubbcis are onlj foi coarse 
manufacturing pui poses, when the ob- 
ject is rather to bnghten the surface 
of the work than to gi\e it any speci- 
fic form 

Ruffle — A low ’vibrating sound, 
which is beat upon the chum, but not 
bo loud as a roll It is general!) pci- 
formed in paving militarj compliments 
to General Ofhieis, and at Military 
Funerals 

Rule, Carpenter’s— A com- 
mon two-foot rule, jointed m the cen- 
tre, for measuring timber 

Rule, Gunner’s — Is made 
either of box or lvorj, and jointed in 
three places, for the convenience of 
carriage, with various tables of weight 
and dimensions of guns, shot, shell, 
&c , marked on it 

Runners — The metal cvlmdeis 
used in the incorporating mills of a gun- 


powder manufactory, termed properly 
edge-rollers They were formerly made 
of gun-metal, but iron runners have 
been found to answer equally well, 
and are much cheaper Iron runners, 
like gun-metal, become hone) -combed 
after being m use for some time from 
the action of the saltpetre, if the metal 
has not been properly haidened They 
are about 7 feet in diameter, 18 inches 
broad, and from to 5 tons m weight 
Running 1 tbe Gauntlet— A 
punishment iormerly enforced in the 
Navj, and which was inflicted also on 
soldiers As related by James, in his 
MiliUiy DiUionai), the mode of pro- 
cedure was as follow s When a soldier 
was sentenced to run the gauntlet , the re- 
giment was paraded m two ranks, facing 
one anothci , each soldier having a switch 
in Ins hand, and as the criminal ran 
between the l auks, naked from the waist 
upwauls, he was lashed by the soldiers 
While lie l m, the diuins beat at each 
end of the i auks Sometimes he ran 
tlnee, five, oi seven times, according 
to the natuie of the oficnce 
Happily such b ubaious punishments 
no longci disgiace the Army or Navy 
Rupee — An Indian coin, weighing 
180 giains Tioj , or one tolah Tho 
standard quality is eleven-twelfths sil- 
ver, one-twelfth allov, general value 
about 2 shillings English money Dia- 
meter of the rupee of a foot 
The tolah or imperial rupee is the 
standaid ot weight in India Com- 
pared with tho English weights 32 
tolahs make 1 lb Tioy or 823 
Avoirdupois 

Russala — An Indian military 
term for a troop of horse, and applied 
to the native megular cavalry 
Russian Ordnance — Are 
chiefly steel guns of Kiupp's manu- 
facture, and consequently breech- 
loaders 
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ZtnBBuldar — A native irregular 
cavalrj officer 

RUBt— Oxide of iron which forms 
on the surface of iron from exposure 
to atmospheric influences or contact 
with acids The following forms a 
good preservative against rust, and is 
the composition used on Armstrong 
guns in transit one part white lead, 
seven parts tallow 

S. 

Sabots — Arc wooden bottoms at- 
tached to spherical projectiles by means 
of a copper rivet The object of the 
sabot is to keep the shot 01 shell m 
the axis of the piece, and by its cylin- 
drical shape to cause the piojcctilc to 
glide out of the piece without bound- 
ing up and down in the boic, b} 
iv I nch it acquires a rotatoiy motion so 
prejudicial, tiom its uncertain rotation, 
to the direction of the projectile This 
uncertain rotation has lcfercnce only 
to shot and shell fired trom smooth- 
bored ordnance 

Sabre — A sword slightly curved 
towards the point It is used in the 
mounted seivice of the army 

Sabretacbe — From the German 
Sable , a sabie, and Tavche , a pocket 
Usually an oblong leatln r case 01 pocket 
scolloped at the bottom with a device 
in the centie, and suspended trom the 
left side of the swoid belt by three 
slings of the same material as the belt 
It is worn by officers of the mounted 
branch of the service 

Saddle — The seat on which a 
rider sits when on horseback A rnili- 
taiy saddle consists of the following 
principal parts 1, the Tree , 2, the 
Web , 3, Girth , 4, Flaps , 5, Seat , 
6, Panel , 7, Suicingle , 8, Stirrups , 
y, Leather (Stirrups). 


The following form the requi* tes 
of a good saddle — 

1 It should be as light as is con- 
sistent with strength 

2 The pressure of the whole and 
each part should bo distributed over 
as large a space as possible, having 
regai d to the following, viz — 

3 The weight should be placed 
upon the part ot the animal best fitted 
to bear it 

4 The shape of the seat should be 
such as to allow the ridci to sit well 
down into it, and balance himself in 
evei} position of the animal 

5 Theie should he no pressure 
on any jointed surface either of man, 
horse, or saddle A militaiy saddle 
having to cairv the ridci’s kit, is not as 
light as an oi dinar} bunting saddle 

In the aitilluy service, the pattern 
saddle is termed “Umvcisal” fot all 
Gunners and Non-Commissioned Staff 
j of the Rojal Horse Aitillcry, and all 
mounted men, with the exception of 
Drivers, who use a modified saddle 
The “univeisnl” pattern saddle is also 
issued to most cavalry legimcnts 

Safe Conduct — In war time and 
under the circumstances of an* enemy 
bung shut up in a fortress, fiom which 
there is no egress, a mfe conduct is a 
pass or permission granted by the Gene- 
ral of the besieging force to any indivi- 
dual in authority in the besieged for- 
tress, to proceed unmolested to the 
enemy *s head -quarters should he desire 
to hold communication on any subject 
of importance 

In the late Continental war, safe 
conduct was given to certain French 
officers leav mg Metz and Pans to visit 
the Prussian head-quarters 
Safety Valve — Is that impor- 
tant part of a steam engine without 
which it could not exist It consists 
of a small cover or stopper, sitting 
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loosely on or in a small aperture m 
the boiler, but kept down by a certain 
weight made to increase its effect by 
a lever, so that it may, by being slid 
along it, like the weight on a steel 
yard, serve without change of weights 
to vary the pleasure which the steam 
is allowed to acquire This of course 
it cannot exceed without lifting the 
valve and escaping, until reduced be- 
low the limit thus allowed it The 
valve is simply the weakest 01 most 
A uldnig ])ait of the boilci, and bv 
taking tuie that it shall alwiysbc 
the weakest, the d.mgei of explosion 
is avoided The biddy valve is the 
invention of a Fienchin ui, Dr Papin 
Saji BZuttee — An Indian tcun 
for caLbonute of soda It is found 
m main parts of India on the surface 
of the soil as a carbonate or sulphate 
of soda, in the propoition of 50 pci 
cent ot the former to 10 oi 15 ol the 
latter By washing, heating, and eva- 
poration, the sulphate is converted into 
a sulphuret ot sodium, which, by fui- 
thei heating and cxposuie to the 
atmosphcic, is changed into carbonate 
of soda It is used m dealing oft the 
old coat of paint fiom gun-carriages 
previous to applying the new one, 
aud for icmovnig giease, &c 
Sal - Ammoniac — A com- 
pound of ammonia, and hydrochloric 
aeiel NII 4 Cl, and known as Muriate 
of Ammonia Since the establishment 
of gaswoiks, it has been chiefly do- 
med fiom the liquor obtained duiing 
the piepaiation of coal gas It is 
translucent and colourless, and is used 
m tinning, to pi event the oxidation of 
the suifate of the copper 
Saleetahs — All Indian term for 
hags used foi wrapping up a soldier’s 
bedding, &c , on the mauh Salee- 
tahs are also used for packing the 
component parts of tents They are 
made of gunny cloth 


Sally-port— A passage in old 
fortifications, from the body of the 
place towards the country through 
which “ sallies ” were made, which 
obtained for them the name of sally- 
ports The postern is sometimes call- 
ed a sally-port 

Saltpetre — Vide Nitre, in which 
is described the treatment of this 
mticle in the piocess of refining The 
following method of extracting salt- 
pctie fiom damaged gunpowdei maybe 
found useful to officers ui the Oidnance 
I)t puitment, who have not, m all pro- 
bihility, in arsenals the appliances of a 
gunpowder factory for earning out 
the opeiation to the nicety requned — 

* A half-hogshead barrel must be 
picpaicd to stand over a common cop- 
pci cooling pan , holes must be drilled 
in the bottom, and a stiatum of fine 
sand, one foot deep, filled in , over 
this is to be placed a false bottom, also 
pu lud with holes Four tunes the 
weight of powder, of piuc well-water, 
must now be added to the damaged 
powdei , and w ell worked together in a 
separate hnli-hogshcad This mixture 
must be tiansfened to the filter by 
dc glees, whence it will soon mn m a 
elt u strcun The water must then 
he emptied into a magazine boiler, and 
ovci a fire, in a safe corner, be thick- 
ened down by evapoiatiou to one half 
its quail titv, when it will be found that 
nystnls of puic saltpetie will form on 
any bit of common earthenware on 
which it is dropped This being the 
case, the liquor may be pouied into a 
second cooling pan, and allowed to 
lemain twenty -four hours, when a fine 
crop ot clean ciystals will be obtained 
The diawn-off water may be again 
reduced ovei the fire, and again placed 
to cool, and the opeiation continued 
until no water lemams Should the 
crystals be discolored, they may be 
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re-boiled with a very small quantity of 
dear spring water 

“ B) this opeiation over 50 lbs of 
pure saltpetre may be recovered at the 
expense of a little firewood, iiomevei) 
100 lbs of damaged powder , and each 
magazine can thus supply itself with 
this necessaiy article ” 

Salute — A maik of lespect, pei- 
tormed m difteient wajs, accoiding to 
ureumstauces Ail aitillci) salute 
consists of a ecitaiu nuinbci ot guns 
haMng leferencc to the lank ot the 
olhctr to be saluted, or the occasion on 
which the salute is filed The Queen’s 
Regulations In) down the following 

All io) al salutes consist of twenty - 
one guns 


The King or the Queen 21 guns 
The lio)al Jbannly ‘21 guns 

l)a\s appointed for hung 1 
silutes as (clcbiatious oi > 21 guns 
aunivcisaiics ) 


Viccioy of India 21 

Iueld-maishals and Adim- I ^ 
1 ‘ils ot the b leet j 

Coin n uuler-in-Chicf ml l7 
India } 

Members ot the Counc 1 I 15 
ot India while in ofhee ) 


guns 

guns 

guns 

guns 


Admirals oi Generals *15 guns 


Governor of Madras or^j 
Bombay (within the Indian 
Seas) Governors ot H M ’s 
Colonies, Foreign Posses- 17 guns 
sions, Castles oi Fortress 
(within the precincts of 
then Governments) 


Lieut Governors within ) 
the piccincts of the said ( , r 
Go\crnments(if admimstci- j J ® 
mg the Government ) ) 

PioMnciai Commander- I 
m-Chict j 13 gnll! ’ 


Gcufrai tS *° tl10 G0VCU1 ° l | 13 


Residents 13 guus 

Chief Commissioncis of ) 
Piounus and Conimis- It guns 
siomis ) 


Politnal Agents 11 guns 

Foi salutes at Home, vide Queen’s 
Regulations 

Foi the foim of salute and the 
order to be observed when a bod) of 
tioopsis to be inspected b> the Sove- 
reign, oi Mcmbcis ot the Ro\al Fanil 1), 
oi by Genual Otheers, vide Queen’s 
Regulations 

Salvo— Any number of guns bred 
togethu at the same moment, simul- 
taneous discharge oi artillery 

Sand — Is loimcd of veiy fine sili- 
cious matter ihcie aie three kinds of 


Lieut Generals or Vice ) , * 
Admirals j 13 guus 

Rear Admnuls oi Majoi ) , , 
Gcncials ) 

Bngadier Generals oi j 
Commanders ot the first > 9 guus 
class ) 

Return salutes to Com- j 
lmindusof the second class, ( _ 

Captains oi the navy, and j g uns 
Officers ot mferioi rank J 


s md, viz , pit sand, rivei sand, and sea 
sand baud tor moulehng purposes, 
such as is used in casting, is pioperly 
a vellow pit earth 

Sandarach — A resm softer and 
less brilliant than shell-lac, but much 
lightci m eedor , it is therefore used 
for making a pale varnish for light- 
coloied woods, and other woiks for 
which the dark color of shell-lac 
would be uusuitcd This resm is 


* Should any of the Naval or Military officers 
entitled to a salute hold Commissions as Com 
ruander in chief, or Commanders of the lorcei 
of a station, division or district, they are entitled 
to be saluted with two guus more than specified 
lu the above scale, against their respective ranks 


generally dissolved m spirits of wine, 
and with the lac varnish constitutes the 
basis of what are called spirit varnishes 
Sand-bagra— Vide Bags 
Sander ack — A complaint com- 
mon to horses, caused sometimes m 
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a dry country by treading for any 
length of time upon ground from 
which all moisture is absent, winch 
by rendering the horn bard and diy 
causes the hoof to be buttle, and gives 
rise to sandnack In India it is not at 
all an uncommon complaint Linseed, 
meal poultices, and covering the sole 
with cow -dung, are not bad remedies 
Sand-shot — In aitillcry, small 
balls of iron cast in sand, instead of 
m iron moulds The} aic used in 
making up case and grape 

Sap — A ticnch loinicd bv Sappus, 
m making appioachcs undei the fire 
of the besieged, the working partv pro- 
tecting themselves by tilling gabions 
and placing them as fast as possible 
along the intended line of parapet 
When the flic of the encm} is slack, 
so that many gabions mav he pi iced 
and filled at the same tune, it is called 
n Jl tying sap If two paiapcts, one 
on each side ol the ticnch, he foimcd, 
it is then called a double sap 

Sap-rollers— Are stuffed cjlin- 
ders ol brushwood, to covci the heads 
of saps , they are usually made 7 feet 
long, the diameter ol the outer cylin- 
der being 4 feet, and ol the mnei one 
2 It 6 in A finished 7-feet snp-iollci 
weighs, when new, 14 cwt 
Sap-shield — A steel plate mount- 
ed on wheels foi the puiposc ol giving 
covei to the sapper in a single sap, 
should the caitli thrown up bj him 
not be of sulhcient thickness to give 
him safe covei The shield in use 
is that invented by Sergeant-Major 
Knight, R L 

Sappers and Miners — A 

body of men now know n in the Bi i- 
tish Army as Royal Engineers, and 
forming the privates or w orkmg portion 
ol that regiment They are kept at the 
licad-qnarters of the regiment foi the 
purpose of being instructed in all en- 


gineering operations, and when re- 
quired are detached to the colonies, or 
elsewhere, to aid, m time of peace, in 
building or repairing fortifications and 
other mill tar v works In time of war 
they are attached to the Engineer Paik, 
and pci form in a siege the engineering 
operations required, such as throwing 
up defensive woiks, digging the paral- 
lels oi approaches, sapping and min- 
ing, &c , or in superintending and 
instituting w oi king parties 

Saturation— In chemistry, the 
solution of one body in another until 
the receiving bodv can contain no 
moic A solution is said to be satu- 
rated with an ae id or an ilkali when the 
lattei is added in sufficient quantity 
to lcnelci it neutral, and supcrsatuiated 
when the point ot neutrality has been 
exceeded 

Saucisson — A long tube ot 
linen, filled with gunpowder and laid 
m i wooden ease oi bamboo, to pioteet 
it fiom being tioddeu upon or mis- 
placed It is used toi exploding fou 
gasses oi mines This name is also 
given to an extra huge fascine 

Saul ( Vatica robusta ) — A tree well 
know n in India, especially m the Noith- 
West PioMiiees It is used in the 
constitution of gnu carnages As 
elcscnhed bj Condi Skinner, the 
wood is stiong, tough, coaise-gramed, 
anti fibious, not easilj woikcd, and 
when dressed has a haid horny surface, 
and the fibies appeal to be interlaced 
with each othci A cubic foot ot 
unseasoned wood weighs from 68 to 
72 lbs This tiee grows also m Assam 
and Bui mail 

Saw-band, Endless— There 
are two kinds, one for cutting wood 
and another for cutting iron Bj the 
latter, iron one inch thick can be cui 
into any cuived foim at the rate of 1| 
inches per minute This saw is exten 
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sively used for cutting the brackets, 
transoms, and all irregular forms 
required in the manufacture of wrought- 
lron carnages 

Saw, Bow— Or frame saw, also 
called the turning-saw or sweep- 
saw, is used for the general pur- 
poses of carpentry In using the 
bow-saw, the work is mostly fixed ver- 
tically, and therefore the blade is 
used horizontally , but the frame is 
placed at all angles, to avoid the margin 
of the work, and it is frequently 
necessary to twist the handles or pins 
during the cut to modify the position 
of the frame 

Saw, Compass— Resembles the 
liand-saw m its general structure and 
in the form of its teeth, to allow them 
to bo as a tangent to the curve 

Saw, Hand — This nature of 
saw is used for ordinary purposes, such 
as preparing woods for the work re- 
quired after they have been cut at the 
saw-pit into planks and boards The 
hand-saw is made taper in order that 
the blade may possess a nearly equal 
degree of stiffness throughout the 
greater width , it also facilitates the 
attachment of the handle Were the 
blade as wide at the point as at the 
handle or heel, it would add useless 
weight to the saw, which from the 
weight at the far end, would be more 
flexible at the handle than at the 
point 

Saw-setter — An instrument for 
bending the teeth of the saw It con- 
sists of a narrow blade of steel with 
notches of various widths for different 
saws In using the saw-setter, the saw 
is allowed to remain in the clamps 
after having been filed, and the alter- 
nate teeth are inserted a little way m 
that notch which fits the blade most 
exactly, and the> are bent over by ap- 
plying a small force to the handle, 


which is either raised up or depressed 
equally for each tooth 
Saw, Tenon — Is a smaller nature 
of saw than the hand-saw It tapers, 
1 and has a back to it of stout sheet iron 
or truss folded together It is used 
! for fine and accurate work and for 
I such work as its name denotes It has 
about 8 teeth to the inch 
Scale — A line drawn upon wood 
of lvorv, &c , and divided into parts, 
the lengths of which may be taken off 
| by the compasses and transferred to 
paper 

Scale, Diagonal — As de- 
scribed by Heather, is used when minute 
parts of a measurement are required, 
such as the tenth or hundredth part 
of an inch The diagonal scale is 
thus formed “Draw eleven parallel 
eqm-distant lines , divide the upper 
of these lines into equal parts of the 
intended length of the primary divi- 
sions , and through each of these 
divisions draw perpendicular lines, 
cutting all the eleven parallels, and 
number them 1, 2, 3, &c , commencing 
from the second Sub-divide the first 
of these primary divisions into ten 
equal parts, both upon the highest and 
lowest line of the eleven parallel lines, 
and let these sub-divisions be reckoned 
in the opposite direction to the primary 
divisions, as in the simply-divided 
scales Draw the diagonal lines from 
the tenth sub-division below to the 
ninth above , and so on , until a line 
from the first below joins the zero 
point above Then, since these dia- 
gonal lines are all parallel and equi- 
distant, the distance between any two 
of them m succession, measured upon 
any of the eleven parallel lines which 
they intersect, is the same a^this dis- 
tance measured upon the highest or 
lowest of these lines, that is, as one 
of the sub-divisions , but the distance 
n 1 
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between the perpendicular, which passes 
through the zero point, and the dia- 
gonal through the same point, being 
nothing on the highest line, and equal 
to one of the sub-divisions on the 
lowest, is equal to one-tenth of a sub- 
division on the second line, two-tenths 
on the third, and so on , so that this, 
and consequently each of the other 
diagonal lines, as it reaches each suc- 
cessive parallel, separates further from 
the perpendicular through the zero 
point by one-tenth of a sub-di\ision, or 
one-hundredth of a primary di\ision ” 
Scale, Gunter 'a-—' This instru- 
ment is a flat brass rule, usually 2 feet 
in length, and about l£ inches broad, 
having on one side equal parts, 1 bombs, 
cords, &c , as on the other plane scale, 
and on the other, the logarithms of 
these numbers , hence the lines on this 
side are called the logarithmic lines 
Scale, Tangent— Is a rod of 
metal or wood made to slide in a gioo\e 
at the breech of field and other ordnance 
having engraven upon it the actual 
lengths of the tangents to the different 
angles of elevation 

The object of the tangent scale is to 
give elevation to a piece of ordnance 
beyond what the line of metal affords 
In M L rifled guns, as described by 
Captain Stoney, R A , in bis “ Con- 
struction of our Heavy Guns,” “ the 
tangent scale has a flat steel bar, gradu- 
ated on three sides, viz , on one of its 
narrow sides m degrees, on the other in 
yards, and on one of its flat sides in 
tenths of inch of fuze corresponding to 
the range scale 

“ For guns with less than 40 inches 
ladius, the tangent bar is equally di- 
vided for degiees , but for those 
natures vfcth a longer radius, the 9-mcb, 
for example, the degree divisions regu- 
larly increase from 1° upwards Each 
degree is graduated into six divisions 


of ten minutes each For a smaller 
number of minutes than ten, there is 
a screw collar on the land service pat- 
tern, which can be turned round until 
the required number is m lme with a 
Jleur-de-lis marked on the sight 

“ The range scale is marked in hun- 
dred of yards corresponding to full 
charges, and must be found most use- 
ful in active service, as the enemy’s dis- 
tance being known, it is only necessary 
to elevate directly aud bore the fuze 
for the conesponding lange 

“ The nature of the gun is also 
marked on the sight bar, otherwise the 
wiong sight might be used — for the bars 
are the same in section for all natures 
“ At the top of the bar is a gun-metal 
cross-head, at an anglo complemental 
to the deflection, in order that it may 
be horizontal when m the gun In 
the cross-head is a sliding leaf with 
a side motion, for the purpose of giv- 
ing a regular allowance for wind blow- 
ing across the range, one wheel being 
higher than anothei, &c ” 

Scales — A kind of armonr made 
of thin brass, laid like scales one over 
tho other, for the protection of any 
part of the body, and used chiefly as 
shoulder and helmet scales 

Scale t — An ancient term for a 
lifting-jack It was chiefly used in 
extucatmg wheels from deep ruts and 
soft ground 

Scaling*— In artillery, flung a 
small charge of powder from ordnance, 
before commencing practice, for the 
purpose of clearing the piece of any 
dirt or deposit which may be lying m 
the bore 

Scaling* Ladder a—Vide Lad- 
der’s Escalade 

Scantling 1 — The transverse di- 
mensions of a piece of timber m 
breadth and thickness It is also tho 
name of a piece of timber, as of quar- 
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tenng for a partition, &c All quar- 
tering under five inches is termed 
“ scantling ” 

Scarfing 1 — The junction of two 
pieces of timber by being bolted or 
nailed transversely together, so that 
the two appear as one 

Science of War— The follow- 
ing, extracted from James’s Diction- 
ary, seems worthy of insertion — 

“ According to the authoi of the 
Nouveau Dictionnaire Militaire, the 
science of war, or the knowledge of 
military tactics upon an extensive 
scale, is perhaps the most comprehen- 
sive operation of the human mind, and 
demands the full exercise of all its 
powers To be equal to the multifari- 
ous blanches of this unbounded art, 
the strictest attention must be gi\ on to 
military discipline The best authors, 
both ancient and modem, must be 
resorted to for information, and when 
the mind has been well stocked with 
the sound principles of theory , practice 
and experience must follow, in order 
to confiim what has been carefully 
selected from the first authorities, and 
maturely digested Corn age, zeal, pru- 
dence, and discretion must likewise 
be the constant companions of those 
persons who would distinguish them- 
selves in war , and it ought never to 
be forgotten that a scrupulous ad- 
herence to morality, a rigid observance 
of every social duty, and a manly sub- 
jugation of the many passions by 
which different men are differently 
agitated, must constitute the character 
of a real warrior These are the qua- 
lifications by which the science of war 
is distinguished from every other pur- 
suit in life , and without these quali- 
fications, a conqueror can neither be 
called a hero nor an able general, but 
only a lucky soldier We have, in- 
deed, our military colleges and insti- 


tutions, and so had the Grecians aM 
Persians, not only for the instruction 
of the privates, but also for the edu- 
cation and formation of those indivi- 
duals who were destined to be officers 
These colleges and institutions wero 
under the superintendence of persons 
who had established their reputation 
bv a knowledge, not only of the theo- 
retical, but also of the practical 
branches of their profession Nobody 
could be admitted in the capacity of 
master or professor unless he had 
previously undergone several examina- 
tions respecting the science of war, 
both as to offensive and defensive 
operations These professors were 
called tacticians ” 

Scimitar — A short curved 
sword, chiefly used by Orientals, but 
worn in Europe during the 15th 
century 

Scissel — The clippings or leav- 
ings of metal, such as are left after 
the manufacture of copper caps, tubes, 
coinage, &c 

Scotching" — A term used in 
artillery, to prevent a wheel from mov- 
ing by the application of a scotch or 
wedge of wood This is rendered 
necessary in mounting or dismounting 
ordnance from their carriages 

Scouts — Are generally horsemen 
sent out before, and on the wing of an 
army, at the distance of a mile or two, 
to discover the enemy, and give the 
general an account of what they see 
During the late war with France, the 
Prussian Uhlans were used as scouts 
with great advantage, and traversed 
the country for miles m advance of 
the army It is absolutely necessary 
to the success of an army, that such 
means should be resorted to for obtain- 
ing intelligence 

8 cr atoh Brush— A cylindrical 
bundle of fine steel or brass-wire 
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tightly bound in the centre, with the 
ends projecting at both extremities so 
as to form a stiff brush for cleaning 
and scratching metals preparatory to 
gilding and silvering, or as m the case 
of small arms, preparatory to browning 
them As well as the shape above de- 
scribed, there is another, m which the 
steel wire is fastened m long lengths 
on leather or cloth, and in this form is 
known as “ scratch card ” 

Screw — One of the six mecha- 
nical powers used in pressing or 
squeezing bodies together, but some- 
times also m raising weights The 
screw is a spiral groove or thread 
winding round a cylinder, and every- 
where making the same angle with the 
length of it , so that, if the surface 
of the cylinder, with this spiral 
thread upon it were unfolded and 
Btretched into a plane, the spiral 
thread would form a section of any 
inclined plane, whose length would 
be to its height as the circumference 
of the cylinder is to the distance be- 
tween two threads of the screw When 
the spiral thread is upon the outside 
of the cylinder, the screw is said to 
be a male one , but if the thread be 
cut along the inner surface of a hollow 
cylinder, it is said to be a female screw 

Screw-driver — An instrument 
for driving a screw, also for unloosen- 
ing it Known commonly as a “ turn- 
screw ” 

Screw-jack — An instrument 
for lifting heavy weights through short 
lifts, it rests by means of a large nut 
upon a hollow base or pedestal, and is 
raised or lowered by turning the nut 

Screw-plate — A machine for 
cutting small metal screws wormed and 
notched, but furnished with several 
holes varying slightly m size, the worm 
being formed progressively by using 
holes gradually diminishing in size 


From 2 to 6 holes are intended for each 
thread, and are arranged m groups for 
the purpose Although the screw plate 
is sometimes used for common screws 
as large as from \ to f inch diameter, 
it is better to use die-stocks for all 
screws exceeding about inch dia- 
meter 

Screws, Oscillating 1 — Are 

elevating screws attached to heavy 
pieces of ordnance, either for batteries 
of position or siege service 

Searcher — A gun implement 
There arc two kinds of searchers, one 
with a reliever, and the other single- 
pronged, both used in examining the 
bores of smooth-bored ordnance The 
former consists of a number of steel 
rods, with a short Btud at the end of each, 
which are compressed by the action of a 
ring attached to an iron rod which 
passes through the handle, on relieving 
the steel rods, and moving the instru- 
ment freely, the studs will discover any 
flaw , the extent and nature are then 
found by using the smgle-pronged 
searcher The French have a very in- 
genious and accurate instrument for as- 
certaining the exact internal measure- 
ment of guns, called the (( JEtoile mobile” 
which is now made use of also in the 
British Artillery Vide Star Gauge 

Seasoned Timber — Timber 
which has been deprived of its sap and 
moisture and thus rendered dry and 
hard Before timber can be used, the 
juices must be got rid of from the 
capillary vessels, or the wood will re- 
main moist and green for a consider- 
able period, and the planks formed 
from it will be subject to dry rot In 
Europe, after the tree has been felled, 
barked, and roughly squared, it is 
thrown into either running or standing 
water the former is preferred, as the 
constant motion of the water carries 
away with it the juices from the wood 
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and the water more readily evaporates 
from the wood at a futnre period The 
length of time that timber should be 
seasoned depends on whether the logs 
are soaked in standing or running 
water, a longer period being necessary 
m the former case After being taken 
out of the water, the logs should be 
stacked m open and airy sheds, so as 
to allow the timber to dry thoroughly 
before it is taken to the Baw-pit Vari- 
ous means have been devised for 
seasoning wood other than that de- 
scribed To season by steam is not so 
efficacious as the old and usual method 
of seasoning The following extract 
from a very useful little pamphlet on 
the timber of Bengal, by Mr W Clif- 
ford, showing that the method of 
seasoning in Europe is fatal to wood 
m India, is herewith gi\ cn — 

“ Seasoning develops and consoli- 
dates all the good qualities of wood, 
and they reach their highest degree of 
perfection by gradual seasoning — re- 
sults which can be reached in India by 
no other process, for experience has 
proved that forcing not only leads to 
greater loss in seasoning, but impairs 
the more valuable properties of the 
wood 

u In Europe it is the practice, and ex- 
perience must have decided its advan- 
tage, to give timber a preparatory 
seasoning m log, exposed to the wea- 
ther In India it is simply worse than 
useless to do so The effect of two 
or three years’ exposure is to cover the 
surface with deep sun-flaws, penetrating 
to the depth of 1$ to 2 inches, de- 
stroying effectually much of the best 
portion of the log for all purposes of 
the carriage-builder Long-continued 
exposure will render the log worthless 
If kept m log, it must be protected 
from the sun and ram, then good may 
result from the measure, but not even 


then in proportion to the delay a^d 
consequent loss of capital which it 
involves , for seasoning m log is a 
very tedious process It must be evi- 
dent that the smaller the scantlings, 
and the greater the surface acted on, 
the quicker will be the process of dry- 
ing A piece of wood that will take 
years to dry m the log, would dry 
better m as many months if cut to its 
required size, the latio of drying being 
the same in both A saul plank 
16 // X 1" will take from six to eight 
months to season, a scantling 4" x 4" 
will take two years and ei ght months, the 
cubic contents of each being the same 
The result of exposure to saul timber, 
is to flaw the surface to the extent 
the diying proceeds, to close the pores of 
the wood, and to prevent the free eva- 
poration of the internal moisture , and 
it will be found in converting the log, 
that it is nearly as wet inside as when 
first felled, so that the only gain 
is the absolute loss of the finest por- 
tion of the log, besides, timber, how-^ 
ever well seasoned m log, always holds 
a latent proportion of moisture which 
is not set free till it is converted, or 
till the log attains a great age 
“ Therefore, if timber cannot be pro- 
tected from the sun, it should be con- 
verted at once, and stored to season, 
and the sooner this is done the less 
will be the loss m conversion, and the 
quicker will the material be fit for use 
“ Tor this purpose the material should 
be cut into a half-wiought state, — that 
is to say, sufficient should be allowed 
over the finished dimensions to cover 
shrinkage, superficial flaws, warping 
and end splits A safe ratio of allowance 
in saul is 2 inches to the foot in length, 
breadth, and thickness , thus m the 
finished dimensions of large framings, 
21' x 12" X 4£", the half-wrought 
would be 24' 6" X 14" X 5£", or, for 
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such a large scantling, it would be 
safer to make it 5f" For sissoo and 
teak, the allowance may be reduced 
about one-third 

“ The material should be stored in a 
good shed, well ventilated The shed 
should be built at opposite angles to 
the prevailing winds, and be con- 
structed so as to protect the material 
from the direct action of the wind 
from any quarter, for experience has 
proved that the material suffers quite 
us much from the dry winds playing 
on it as from the heat 

“ Advantage would be gamed by 
lowering the tcmperatuie of the season- 
ing shed dui mg the hot months, eithci 
by underground air ducts, or by the 
more simple plan of a bheestec’s mus- 
suck , what is wanted is to check the 
too rapid evaporation of the suiface 
moistuic, which, by the unequal eon- 
tiaction in shrinkage, has such a ruin- 
ous effect on saul Quick diying is 
not so much wanted as gradual and 
regular diying, foi it will be found 
•that what is gained in time is more 
than lost in mntenal It is the ex- 
tremes of our Indian climate that 
lender seasoning such a difficult and 
and costly piocess 

“All woods, even when dry, absorb 
moisture fiom the atmosphere m wet 
weathei in a greater or less degree , of 
the woods I have noticed, saul the 
most, sissoo the least The best pre- 
servative against this is good paint ” 

Seat— This term is applied to the 
position of the shot in the bore of a 
piece of ordnance when rammed home 

Seoant— In trigonometry, a line 
drawn from the centre of a circle to 
the extremity of the tangent 

Seoonded — A term applied to 
officers on staff employ The place of 
officers on the seconded list is filled up, 
so that the effective strength of the 


corps does not fall below its number 
Seconded officers are permitted, on 
special occasions, and on being re-ap- 
pomfced, to be absent from their corps 
for 10 years , at the end of that time, 
they must return to regimental duty, 
or become Supernumerary The ordinary 
duration of absence from regimental 
duty is five years, which, m the case 
of manufacturing appointments, ap- 
pears to be a great mistake, as the 
experience gained by the officer at the 
bead of the Establishment is then 
most valuable to Government 

Secretary at War— Anofficei 
appointed by the Crown to administei 
the nff tirs of the army He is respon- 
sible to Parliament for the efficiency of 
the army m men and materiel The 
Queen’s Regulations define the corres- 
pondence on military subjects which 
should be referred to Ins office 

Section — A cut made by a plane 
passing tlnougli a woik in any direc- 
tion 

Sector — The sector of a circle is 
the figure contained by an arc, and the 
two radii diawn to the extremities of 
the are 

Seer— An Indian weight of 2lbs 

Segment— A segment of a circle 
is the figure contained by an arc and 
its chord 

Segment, Shell — Vide Shell 
Segment 

Seizing— Lashing line, termed m 
ordnance nomenclature line seizing 

Selection — A term which before 
long will be better known in the army 
than it has hitherto been, as the Act, 
now before Parliament, for the aboli- 
tion of purchase, states that officers are 
to be promoted by selection , which 
means that merit only is to be the 
guiding principle m their future ad- 
vancement 

Semaphore— A mode of com- 
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mumcatmg intelligence by means of 
signals It generally consists of a tall 
post m which there is certain machinery 
consisting of movable arms tor making 
the required signals 

Semelle— A French term signify- 
ing a movable plank upon which the 
breech of a gun rests The term is 
not in use m the British Artillery 
Sentence — The judgment of a 
Criminal Court allotting the punish- 
ment of a convicted person In Courts 
Martial, the sentence is arrived at by 
the votes of the Court In voting on 
the sentence, the decision goes with 
the majority of voices, the president 
having a second or casting vote in 
case of equality Officers who have 
voted for an acquittal must vote on 
the sentence , but no sentence of death 
can be passed unless two-thirds of the 
members of the Court concur therein 
Sentinel or Sentry— Derived 
fiom the Latin sentio , I feel, or more 
likely from the Italian sentmella , a pri- 
vate soldier placed m some post to 
watch the approach of the enemy, to 
prevent surpuses, to stop such as would # 
piss without ordei, or being discovered 
who they arc &uch is James’s defini- 
tion, who further describes the duties 
of a sentry “ Sentries are pluced be- 
fore the arms of all guatds, at the 
tents and guards of general and com- 
manding officers All sentries are to be 
vigilant on their posts , they aie not 
on any accouut to sing, smoke, nor 
suffer any noise to be made near them 
They are to have a watchful eye over 
the things committed to their charge 
They acie not to suffer any light to 
lemam or any fire to be made near 
their posts m the night-time, neither 
is any sentry to be relieved or removed 
from his post but by the corporal of 
the guard They are not to suffer 
any one to touch or handle their arms, 


or in the night-time to come withm 
ten yards of their post* 

“ No person is to strike or abuse a 
sentry on his post , but when he has 
committed a crime, he is to be relieved 
and then punished according to the 
Articles of War” 

In planting sentries, regard must be 
had to the duty on which they are to 
be eu gaged If before the enemy they 
should be doubled, and placed m the 
most advantageous position for hear- 
ing and observing any alarm in front 
By da} they should be placed on a 
height in the most commanding situ- 
ation , by night they should be with- 
drawn lower down, but still able to 
see any approaching party When 
sentries hear people approaching 
them by night they must challenge 
them, Older them to halt, and allow 
only one person to advance until they 
are satisfied that they are friends By 
day sentnes must not allow more than 
one stranger at a time to approach then 
post on any pretence Piequet sentnes 
must be relieved eveiy hour of the 
night 

Sepoy — A native soldier who has 
enlisted into II M ’s Native Army m 
India llegiments of Native Infantry 
are commanded and officered b} Euro- 
pean officers, but there are also native 
officers attached to each Company sub- 
ordinate to the European officers 

SerangT — An Indian teim, and 
applied to the head Tascar of a vessel’s 
crew His position is similar to that 
of boatswain of a European crew. 

Serge— Vi de Cloth 
Sergeant — A non-commissioned 
officer next in rank above a corporal, 
and attached to a company or troop for 
the purpose of aiding the commanding 
officer m maintaining discipline and 
good order, in instructing the soldier in 
his duties, and m fact m implanting 



m him all that is soldier-like and good 
There are several distinctions of ser- 
geants in a regiment, such as colour ser- 
geant* drill sergeant, pay sergeant, &c 
The arm of a sergeant is a short 
breech-loading rifle 
Sergreant-Major— The senior 
non-commissioned officer in a regiment 
IIis duties are of a very important 
nature, as will be realised when it is 
considered that he is the Adjutant’s 
right-hand man In him Bhould be 
embodied all that is manly, soldier-like, 
and zealous His duties are so mani- 
fold that for the proper performance 
of them he should be the smartest and 
most intelligent man in the regiment, 
and his example and conduct such as 
shall cause him to be esteemed and re- 
spected by every soldier in it 

Serpents— In pyrotechny, deco- 
rations with which rockets are charged 
Servants — In a military sense, 
are soldiers taken from the ranks for 
the purpose of waiting upon officers 
This privilege of having a soldier- 
servant is not granted on Indian service, 
or where a colonial allowance is granted 
in lieu of servants Each inf anti y 
regimental officei is allowed to have 
one soldier to attend on him , field 
officers and adjutants keeping horses for 
regimental purposes, as well as all 
cavalry officers when piesent at head- 
quarters or employed on duty, two each 
Vide Queen’s Regulations 
Service— In a military sense, all 
duty performed from the time an officer 
enters the army until he leaves it The 
term is also used to express the amount 
of service an officer has seen before the 
enemy To express the particular ser- 
vice an officer may be in, as land or sea 
service, &c The term admits of a 
variety of significations 
Set — In artillery, another teim for 
the “dip” of an axle-tree arm. 


Setter 9 Fuze— A wooden instru- 
ment, the mouth of which is slightly 
hollowed out it was formerly used 
with the aid of a mallet to set the fuze 
into the shell, but this is no longer 
required Mallets and setters, there- 
fore, form no part of the detail of a 
set of fuze implements with field 
guns 

Sextant— The pocket sextant is 
a surveying instrument, which will 
measure the actual angle between any 
two objects to a single minute It re- 
quires uo support but the hand, and is 
easily adjusted Fide Heather on Ma- 
thematical Instruments 

Shabraque— - A large sized sad- 
dle cloth placed over a cavalry or horse 
artillery officer’s saddle 

Shackle — In artillery material, is 
the iron ring attached to a triangle gyn, 
from which the block and tackle is 
suspended It is fastened to the upper 
part of the prypole and cheeks by 
means of a bolt called the “ shackle 
bolt ” The term is also given to the 
ring at the end of the shaft of an 
# anchor. 

Shaft — In military mining, is the 
perpendicular passage sunk from the 
surface of the ground to the required 
depth, fiom which the branches of the 
mine diverge, termed “galleries ” The 
common mode of proceeding is to sink 
a square shaft or well to the necessary 
depth, and from the bottom of this 
shaft to diive out a gallery of the length 
required, so as to lodge a sufficient 
charge of gunpowder m a chamber at 
its extremity, which, by its explosion, 
will destroy the enemy’s work Shafts 
and galleries are lined with timber, to 
prevent the soil from breaking m 
Shafts— Are attached to all gun 
carriages, and consist of an off and 
near shaft , the former fixed to the 
axle-arm outside the wheel, passing 
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through an iron loop underneath the 
end of the splinter bar , the latter in 
the same position as the pole formerly 
occupied, viz , underneath the centre 
of the splinter bar, where it is pinned 
and kej ed from above 
Shako — The head-dress of the 
British infantry 

Shank — The bone of the leg, the 
shaft of an auchor, to one end of which 
the flukes are attached, and to the 
other, the shackle 

Shaping* Machine — That 
known as Mr Whitworth’s, is paiti- 
culaily adapted for shaping levers, 
cranks, and connecting rods, also for 
work m general • 

Sharp Affair — A contest m 
war, of a \ igorous nature 
Sharp Shooter— A good marks- 
man 

Shear-steel— Is produced from 
blistered steel, which, to prepare it for 
forging into edge-tools, lequircs to 
be condensed and rendered uniform by 
the process of shearing Tho process 
is also called tilting , on account of a 
tilt hammer being used 
Shears — An instrument for 
cutting sheet metal 
Sheave— Is a wheel fixed to a 
block turning on a pivot A groove 
is formed m the edge of the wheel, in 
which the rope runs, the wheel revolv- 
ing with it The object of the sheave 
revolving with the rope is to remove, 
to a certain extent, the friction, which 
would otherwise prove a great impedi- 
ment to the efficiency of the power 
Sheep-ahank— A knot m com- 
mon use, serving to shorten a rope 
without cutting it or unfastening the 
ends. 

Sheer b — Are conti lvances for 
raising heavy weights, and in the Ar- 
tillery Service are used for raising 
guns out of boats, also for raising 


them on the ramparts of a fortification 
and other positions m a fortified Vork 
where the gyn cannot be used They 
are formed of mastc or large spars set 
across each other at the upper ends 
Shell — A hollow projectile What 
is termed in artillery a common shell , 
contains a charge of gunpowder, which 
is ignited by means of a fuze at the 
required moment, and which bursts the 
shell into several fragments, causing 
great destruction Formerly , the burst- 
ing charge m shells was limited, but 
common shells are now filled with 
gunpowder, which renders them more 
destructive and less eccentric The 
thickness of metal m a common shell 
is about one-sixth of its diameter, 
sufficiently strong to withstand tho 
shock of the discharge within the bore 
of the gun , and the shell weighs 
about two-thn ds the weight of a solid 
shot of the same diameter Common 
sholls are provided with sabots, attach- 
ed in the same way as to shot, and 
opposite the fu/e hole When earned 
loaded, a small gutta-percha wad is 
driven down the fuze hole to keep tho 
powder diy and prevent its escape, this 
being fmthcr secured by a metal plug 
These shells are fired from smooth- 
bored guns and howitzers at low angles 
against troops m line or masses, espe- 
cially ^heu posted behind cover , and 
may be used to*hdvantage in destroying 
buildings, earthworks, or vessels 
Shell, Common, for B. Xi. 
and XU . La R. Guns— Is a hollow 
cylindrical casting with a conoidal head, 
piepared for the reception of a burst- 
ing charge of powder, and coated with 
lead like the segment shell, having the 
fuze hole at the conical end, which is 
fitted with the General Service bush 
Shell, Diaphragm— The in- 
vention of Lieut -Col (now General) 
Boxer, R A It is a shrapnel shell, 
o 1 
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and used with smooth-bored ordnance 
It has a wrought-iron partition 01 
diaphragm which separates the burst- 
ing charge from the bullets The 
channel of communication, termed the 
loading hole, from the exterior of the 
shell to the powder chamber, into which 
the bursting charge is pouied, is closed 
and opened by a small screw The 
bursting charge m this shell is con- 
siderably reduced, and the interior of 
the shell is coated with marine glue, 
in order to ensure complete separation 
between the powder of the bui sting 
chaige and the coal-dust thrown be- 
tween -the bullets The bui sting of 
the shell is facilitated bj four grooves 
formed in its interior suifaic which 
act as so many lines of “ least lesist- 
ance ” 

Shell Guns — Those at present 
in the Bcivice aie the 10-inch and 
8-mch, which arc associated with the 
usual armament of vessels of war, they 
are also employed m forticsscs, coast 
batteries, &c Thcj are of the follow- 
ing dimensions and weights — 

it m cwt 
l O-inch 9 4 86 

8-inch 9 0 65 

8-mch 8 0 54 

The 8-mcli of 54 cwt is now mount- 

ed on a travelling carnage, and might 
be usefully employ cd as a siege gun 
this gun is the most siff table piece for 
the armament of capomnerea and flanks 
of works 

Shell, Mortar — - A hollow 
projectile of dimensions to fit the 
following mortars viz , 13, 10, 8, 5£, 
4$ inch Mortar shells are issued 

loose, and filled with bursting powder 
when required They aie fired from 
mortars at high angles, —the larger 
nature, with the object of setting fire 
to buildings, ships, or other combus- 
tible constructions, and by their pene- 


trating power to explode magazines , 
the smaller nature, to annoy or drive 
out troops behind parapets or cover 

Shell, Segment — Consists of a 
thin cast-iron cylmdro-conoidal shell, 
enclosing a series of segments of the 
same metal, cast separately, and built up 
in layers on an iron disc having a cylin- 
drical chamber in the centre , the seg- 
ments are held together by a thin coat 
of alloy of lead and antimony, which is 
run over the sui face of the shell from 
the base to the shoulder , the alloy 
also runs into the interstices between 
the segments, and coats the powder 
chamber The form of the outer 
portion of the lead in this shell is 
the same as that of the solid shot 
and common shell a small bursting 
chaige is used with it It can be 
used as shot, shrapnel, or case, and 
was so for some time , but there are 
now three kinds of shells for rifled ord- 
nance, — viz , a segment shell, common 
shell, and shrapnel shell (Boxei’s) A 
description of the shells, with the fuzes 
used with them, will be found m Cap- 
tain Oide Biownc’s Treatise on Am- 
munition 

In the experiments earned on at Dai t- 
moor, in 1869, between the shrapnel 
and sogment shells, the Committee 
weie in favor of the former as a tune 
shell when used with a time fuze, and 
of the latter when used with a percus- 
sion iuzc It appears from the report 
that the effective results from both 
wei e gi eat when used as above shown, 
aud the Committee have recommended 
a proportion of each to bo carried with 
rifle batteries, — the shrapnel as time 
shells, the segment as percussion shells 

Shell, Shrapnel — The inven- 
tion of the late General Shrapnel, R A 
It is a hollow sphere of cast-iron, 
having less thickness of metal than a 
common shell, — viz , about one-tenth of 
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its diameter, and its weight about 
half that of a solid shot of similar 
diameter This nature of shell is filled 
with bullets and the bursting charge 
pouied among them, which is ignited 
by a fuze, the bullets proceeding on their 
course with the same velocity which 
the shell had on bursting The object 
in using shrapnel shell is to give the 
projectile at loug distances the powei 
and efficacy of case shot , it is most 
effective when used against masses ot 
ttoops, and the fu7e should be so adjust- 
ed as to cause the shell to burst 50 v ards 
short of the object fired at This pat- 
tern shell is now obsolete, having been 
superseded bv Col Boxer’s Diaplnagm 
Shell, which is onlj used with smooth- 
bored ordnance 

Shellac— Vide Lac 

Shelling’— Assault ot a place by 
means ot shellb , bombaidmg 

Shelter Trenches— As stated 
in the Instruction iu Militaiy Engine cl- 
ing, 1870, the increased powei of the 
unproved lifted aims ot the pit sent day 
leuders it more than ever necessary that 
cover should bo provided for troops m 
action This cover can be btst ob- 
tained where natural covei is not at 
hand, bj means ot small trenches call< d 
shtlter trendies 

As explained in the above quoted 
woik, “ it is essential that tlicie should 
he ready means of getting in and out 
of these trenches both to the front 
and the rear , it is also desirable that 
they should not offer any great impedi- 
ment to a forward movement, and that 
troops should be able to march straight 
ov er them when necessary At ever} 
100 yaids or so, to enable guns, cavalry, 
&c , to pass, slight ramps should be 
formed, or intervals left in the trenches, 
which mav at these places be made to 
ov erlap 

‘ ‘ I’llf! mrtaf i-nn 1 nmi fnr infonln 


to obtain cover, is by the excavation 
of a trench 2 feet wide and If feet 
deep , the earth is thrown to the fror 
so as to form a parapet 1J feet high, 
the interior slope being built up as 
steep as possible with sods, clods, &c 
Such a trench can be executed b} men 
with their accoutrements on, and dis- 
tributed at from 4 to 6 feet intervals 
in from 10 to 20 minutes ” 

Shield — Defensive armour of vcr> 
ancient dute, and worn even at the 
piesent da> amongst nations whuc 
civilization has not made much pio- 
gress Shields have beon made of 
wood, iron, and basket work, and weie 
earned on the left aim in defence, 
while the right arm wielded the swoid 
or spear 

r Ihe term “shield” is also given to 
those massive structures of iron whic h 
arc used as an outci easing to the 
granite or buck walls of masomy of 
a fortification, or as eovcis to an cm- 
brasuie Shields of all dimensions 
representing the sides of plated armour 
ships have been set up fiom time to 
tune at Shoeburjness, for the purpose 
of testing their lcsistancc to rifled pro- 
jectiles 

Shoes, Powder — Aie made ot 
leather, unbhickcncd, and sewn to- 
gether They au of larger dimensions 
than the usual shoes The} are used m 
all mill-houses where the manuiaetnic 
of powder is earned on, and no one is 
allowed to enter a powder-house with- 
out first slipping them oic 

Shot— An iron sphere east either 
solid or hollow There are several pro- 
jectiles designated shot, — viz , round, 
(solid and hollow)^ case or camstei, 
grape, bar, and chain shot, the two 
latter not now in use Since the intro- 
duction of rifled artillery, elongated 
shot have been introduced and are used 

S ill KalK Krnt»f h nnrl nr» n t ln.lrkorlin * 
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guns, with the former, Armstrong’s 
solid shot, and with the latter, Palliser’s 
shot of 12, 10, 9, 8, and 7-mch cali- 
bres 

Shot, Ca fie— Vide Canister 

Shot, Chilled— Shot formed by 
pouring liquid grey cast-iron into a 
cold metallic mould, so as to cause the 
most sudden cooling possible By this 
process, which has been introduced by 
Major Palliser, the surface of the shot 
is rendered extremely hard, and cap- 
able of penetrating iron-plated ships 
It has been found only necessary to 
chill the bead of the shot and to let 
the body be cast m sand Vide Moulds 
for casting Shot or Shell 

Shot-garlandB— Are used to 
retain shot placed on defences, they are 
made cither of iron or wood Hitherto 
garlands have been made of cast-iron 
and of a square pattern, but they 
are to be used up and replaced by 
wrougbt-iron of a lectangulu form 
They preserve the shot fiom deteriora- 
tion, and it is usual to place a tier of 
unserviceable shot under the serviceable 
pile 

Shot-grange— Vide Gauge 

Shot, Grape — Vide Grape 

Shot 9 Hollow — Were intro- 
duced into the Naval Service with the 
8 and 10-mch shell guns befoie iron- 
plated ships were built, with the view 
of enabling ships to carry a compara- 
tively light gun with projectiles of 
larger diameter and less charge of 
powder than are required for solid shot 
In long ranges the hollow shot is un- 
doubtedly inferior to solid shot, and it 
is only in short ranges, when the hollow 
Bhot can penetrate a wooden ship’s side, 
that the magnitude of the fracture, as 
well as its splintering and shattering 
effects will be greater than those pio- 
duced by the solid shot In long 
ranges the hollow shot is very liable to 


lateral deviations, as might be expected 
from its lightness , the deviations tak- 
ing place principally near the further 
extremity of the trajectory 

Shunt Gun— A muzzle-loading 
rifled cannon, introduced by Sir W 
Armstrong, on what he terms the shunt 
principle In the Bhunt gnn, the pro- 
jectile is introduced into the piece on 
ribs or buttons, but with this peculiarity 
that the projectiles enter by one set of 
grooves and come out by another set , 
or, as it is elsewhere explained, when 
the shunt gun is loaded, each stud 
presses against the loading side of the 
groove, and so runs easily home, being 
shunted on its way down into the nar- 
row portion of the groove, but on 
coming out again, it presses against 
the driving side, and near the muzzle 
rises up the imline into the shallow 
part, or on the high level , and so is 
slightly compressed The projectile 
therefore leaves the bore fitting tightlv, 
and with its axis stable 

Sicklegliar — An Indian term 
A native of India employed in arsenals 
for cleaning metal work 

Siege— A regular organized attack 
on a fortified position, by means chief- 
ly of artillery 

The term comes from the French 
siege, which signifies a seat, chair, &c 
Hence to “ sit down before a place ” sig- 
nifies, in a military sense, to choose a 
position from which yon may com- 
mence the necessary operations to at- 
tack and get possession of it 

Siege Artillery — Before the 
introduction of rifled guns, siege 
artillery consisted of the 24-Pr gun of 
50 cwt , the 10 and 8-mch howitzer, the 
10 and 8-mch iron mortar, and the b\ 
and 4f-inch brass mortar It now 
consists of the following, with the pro- 
portions shown for what is termed a 
Siege Tram , viz 
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25 i 7 -inch (72 cwt ), B L R guns 
20 < 64-pr ) „ 

30 ( 40-pr f „ 

15 10-mch mortars (Iron) 

15 5|-mch „ (Bionze) 

As explained in Lieut -Colonel Owen’s 
Modern Artillery, fiom which the 
following information is obtained, the 
object of siege artillery is the reduction 
of the enemy’s stronghold or fortress , 
and, therefore, the propoition and 
strength of the artillery to be used w ill 
depend on a variety of contingencies 
such as the si/e of the fortress, its 
strength, the number of guns m the 
place to be attached, as well as the 
strength of the garrison which defends it 
The quantit> of powdei will he le- 
gulated not only by the numbei of 
leunds, but also by the charges em- 
ployed, and which will depend upon 
the duration of the siege and vigour of 
the defence A wide margin, howeici, 
should bo given in the amount of 
powder accompanjing a siege train, a 
few ban els extra being advisable 
Fifteen bundled rounds per gun, 
inclusive of case, shrapnel, and car- 
casses, is the utmost limit which 
has been assigned for iron ordnance 
The above, however, is the calculation 
of ammunition requited for the attack 
of a first-class forticss, which can be 
modified for the attack of smaller for- 
tresses The number of men required 
for a siege equipment is as follows, 
allowing ten men foi the detachment 
of a gun, fi\e for that ot a 10-imh 
mortar, and three for that of a 5^-mch 
mortar the proportions for three leliefs 
would be — 

30 men per gun 
15 ,, large mortar 

9 „ small „ 

Sieve — An instrument for sepmat- 
mg the smaller particles of substances 
from the grossei In the manufacture 
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of gunpowder, sieves are indispensable 
for separating the different sizes of 
grain They arc made of wire of 
different dimensions, and are known 
by the number of meshes to the linear 
inch 

Sights on Ordnance— Are 

those points or notches on the breech, 
muzzle, centie, and trunnions of a gun, 
bv means of which the piece is laid 
on anv distant object Smooth-bored 
land servne cast-iron guns are pro\id- 
cd with Millar’s sights, consisting ot 
a graduated tangent scale at the breech, 
and a dispart sight in front of the 2nd 
reinforce A wooden tangent scale is 
also used for elevation over the clear - 
j ance angle 

Heavy muz/lc-loadmg rifled guns 
are sighted like bieech-loading guns, 
viz , with barrel-headed tanqent sights , 
and a trunnion sight on each side of 
the gun , they have m addition short 
centie, hind, and fore-sights Heavy 
muzzle-loading guns have thcieforc 
thiee pans of sights attached to the 
gun 

Signal liiglita— Arc used in- 
stead of blue lights, being equally 
bright and far more portable They 
were at first ignited by a percussion 
cap, afterwards by means of a deto- 
nating prnnei, but this pattern has 
lately been superseded by the magne- 
sium light During expcuments made 
between Southend Pier and the shore in 
1869, service signal lights were tried a 
distance ol mile against similar 
signals prepared by Mr Abel with 
magnesium m the composition the 
latter h ul a marked advantage 
Signal Rockets— Vide Rock- 
ets 

Silence — 111 an action to “silence 
the fire” of the enemy’s guns, is to 
disable his artillery in such a way 
that he is unable to rcplj 
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Simultaneous loading — 

Firing with fixed ammunition 
Sine— Is a straight line drawn from 
one extremity of an arc, perpendicular 
to the diameter, passing through the 
other extremity The sine of a quad- 
rant 90° is equal to the radius 

Sinnet — A kind of knittle used 
ns a seizing 

SlBBOO ( Dalbergia Sissoo) — A 
wood used m India in the construction 
of ordnance carnages and other woiks 
As described by Condr Skinner, the 
wood is close-grained, hard, and flex- 
ible, of a dark purple colour fading to 
brown A cubic foot of unseasoned 
wood weighs from 60 to 65 lbs 

Skeleton — The fiamcwork of 
anything In a military sense, the 
term is applied to the diminished state 
of a regiment from casualties in the 
field oi from sickness 

Skeleton Drill— The method 
of mstiucting officers and non-com- 
missioned officers in dull, when a 
sufficient number of men cannot be 
collected to form a battalion in single 
rank As explained in the Field Ex- 
ercises and Evolutions of the Infantiy, 
a Bkeleton battalion is formed of 
companies composed of two, four, or 
eight men each, representing, if there 
are two, the flanks ot the company , 
it there are four, the flanks of half 
companies , if there aie eight, the 
flanks of sections The mteivals be- 
tween the flanks are preserved by 
means of a piece of rope held at the 
ends to its full extent By this means 
any set or number of manoeuvres may 
be performed 

Skids — Are slabs, either of wood 
or iron, for placing guns, stores, &c , 
on, to keep them off the ground 
Skin* Sheep — Is used m a stand- 
ing battery to put over the muzzle of 
a moitai oi howitzer to prevent the | 


fuze being ignited from sparks falling 
into the bore, also for wiping the 
bottoms of shells of all sand and dirt 
that may have clung to them before 
loading 

Sheep skins are also used for cavalry 
and artillery purposes, being placed over 
the shabraque, and as a covering for the 
valise 

Skirmish — A loose desultoiy 
kind of engagement between small 
detached parties 

Skirmishers— Detached parties 
of light hoise or marksmen sent out 
in front of a regiment, & c 

Slat Bar — Is the bar of a siege 
howitzer limber between the splinter 
bar and bolster, and which connects 
the futchels together 

Sleepers — Form part of a gun 
platform on which the flooring of the 
platform is laid, and to which it is 
fastened either by screws, spikes, or 
rack-lashings Sleepers must be well 
embedded in cuts or trenches, and 
fnmly fixed oi pinned into the eaith, 
then covcied with planks, and finall) 
completed with ribands and rack- 
lashings on each side 

Sleighs — Are a particular pattern 
of carnage used for the transport ot 
artillery m countries wheie much snow 
fulls, such as Canada The carriages 
of the country are termed “sleds,” 
aud when artillery was sent to Canada 
m 1862, the sleds were found very 
useful and better adapted than our 
sleighs The term sleigh is also given 
to the carriage on which heavy guns 
are moved in store The mode ot 
moving this nature of carriage is by 
means of rollers placed underneath the 
sleigh and worked by hand-spikes 
Slewing — To slew a gun or mor- 
tar, strictly speaking, is to turn it on 
its axis without moving it from the 
spot on which it rests This is called 



slewing the trunnions If the piece to 
be slewed rests on skids, a hand-spike 
is placed close to it on each skid, bevel 
up, and on that side of it towards 
which it is to be turned This is then 
called “ scotching ” or “ chocking ” 
Slide-rest — Is an appendage to 
the turning-lathe, so contrived as to 
hold a tool firmly to the work, and 
while cutting a shaving from the bar 
in the lathe, the tool is slid gently 
along, and the bar is turned quite true 
There are two slides to the rest, by the 
separate or combined motions of which 
the tool can be made to act along or 
aoioss the woik with great accuracy , 
the attendance of a workman may 
c\ en be dispensed with, by attaching 
a star to the wheel, and an iron finger 
to the end of the work in the lathe as 
the woik revolves, the finger will hear 
down one of the points of the stai , the 
effect of winch is the same os turning 
the screw handle, by which the tool is 
moved along the surface of the woik 
Slide Valve — A form of valve 
m which the opening and closing of 
the orifice is regulated by a sliding 
plate Its most common application 
is to the steam engine, to go\ern the 
admittance of steam to and from the 
cylinder, its movements being control- 
led by a moving part of the engine 
( ailed the eccentric 

Sling: — An ancient weapon, the in- 
vention of which is attributed to the 
Phoenicians or to the inhabitants of the 
Balearic Islands 

Sling, Cart — Used for moving 
heavy guns, not exceeding 65 cwt , and 
8 and 10-inch mortars, on hard, level 
roads The cart weighs 15 cwt, and 
is a two-wheeled carriage 
Sling, G-un— A sling for lifting a 
gun off its carnage when placed under 
the gyn It is formed of 6-inch white 
rope for heavy guns, of a length to 


suit the dimensions of the gun or 
other object which is to be slang* It 
is fixed to the gun m the following 
manner m Heavy Gun Exercise — 

“No 10 passes one bight of it under 
the cascable , and 11, by twisting, 
reduces the length of it, so that when 
fixed it may be as close to the surface 
of the piece as possible No 11 then 
holds his bight of the sling m front of 
the face of the piece, and No 10 passes 
the fid through the bights into the 
bore ” 

Sling, Shot— A sling for carry- 
ing heavy shot or shell It is made of 
canvas or gunny-cloth 

Sling Wagon— A cart, on four 
wheels, employed m moving heavy 
ordnance, standing carriages, and tra- 
\ersing platforms, to longer distances 
than a sling cart is capable of doing 

Slips— Are wrought-iron cylindri- 
cal cases about 4£ feet long by 2 feet 
5 inches in diameter, in which wood for 
gunpowder purposes is distilled , the 
cases are fitted with lids, and are made to 
fit into iron retorts, which are imbedded 
in masonry m such a manner that the 
heated air from the furnace shall circu- 
late freely round them, and thus convey 
an equable heat to all parts of the re- 
tort throughout the operation of char- 
ring In each slip there are two holes, 
winch correspond with similar holes 
in the retort, and through which the 
gases from the wood pass off m the 
piocess of distillation The charge 
of dhall stalk (the wood used in India) 
for a slip depends upon the size of 
the wood If of large size, the slip 
will hold 150 lbs , medium 70 lbs , and 
small size 50 lbs 

Slopes — In fortification, are the 
various inclinations on the formation of 
a rampart, parapet, &c , and are ex- 
pressed usually by fractions in which 
the numerator represents the height 
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and the denominator the base of the 
slope Thus a slope described as $ (or 
verbally as two m one) is one m which 
the vertical height is twice the base , 
whilst that expressed by £ (or verbally 
as one m two) is, on the contrary, one 
in which the base is double the verti- 
cal height 

Slot — A long cut or narrow open- 
ing The application of the slot may 
be seen on tho upper surface of the 
Armstrong gun for the introduction 
and removal of the vent piece 

Slotting Machine — As de- 
scribed in Brainde andCWsDicttonmj, 
is a machine in which a tool moves 
vertical!), m the manner ofc a moitis- 
mg chisel, so as to cut out slots or 
mortises, or to pare round the edge of 
any object requiring to be made fair 
and smooth on the edge Slotting 
machines arc used for a gieat variety 
of purposes 

Slow-match— Vide Match 
Sluice — A flood-gate for legulat- 
mg the flow of watei It is made 
either of wood or iron, usually sliding 
m a vertical fiame 
Sluice Gate — Infoitification, is 
a strong vertically sliding door, placed 
in a batterdeau, to regulate the flowing 
of the water in the ditch Sluices are 
used besides for retaining and raising 
tho water of a uver 01 taual, and when 
necessary to give it \ont 
Small-arm Ammunition— 
Is the ammunition used in the various 
small-arms of the seivice In Eng- 
land, it is made up at Woolwich , and 
in India, at the factones in Bengal and 
Bombay The most lmpoi tan t bullets 
used in the manufacture of our ser- 
vice cartridges are the Eufield, 
Whitworth, Wcstlej -Richards, and 
Metford’s percussion bullet 
Ammunition used for the converted 
Enfield, a breech-loader, and known 


in the service as the Snider nfle, is 
teimed the Boxei ammunition , which is 
suitable for all Snider rifles, 577 bore 
It is, as explained in General Lcfroy’s 
Hand-book of Field Service, on the 
central fire sjstem The case is 
formed of a coil of thin sheet of brass 
covered with thin paper, which has 
been found to preserve the cartridge 
from the effects of hurt or damp better 
than the old pattern Enfield cartridges 
The bullet of this cartridge has a hol- 
low in it to receive a clay plug like the 
Enfield, and the lower end of the bullet 
is cuuncluied to contain the bees’-wax, 
with which this pint of the bullet is 
coated The position of tho centre of 
grt\ity is adjusted by means of a 
hollow in the head, which in manufac- 
ture is spun over with the surplus lead 
at the apex of the bullet The charge 
of powdci is 2£ diachms Weight 
of bullet hithcito has been 530 grams, 
it is now 480 This ammunition is 
stated to be perfectly waterpioof 

Small Arms— Include all hand 
fne-auns, smooth-boie or rifled In the 
Appendix will be found the small-arms 
used in the set vice, most of which 
aie nfled The latest introduction is 
the Marti 111 -Henry rifle, which is con- 
sidered, as legal ds its shooting quali- 
ties, a supei lor weapon to the Smdei 
on account of its low trajectorj 

With reiciencc to the diffcient sys- 
tems puisued m rifling, they are too 
numeious to find insertion in a work of 
this kind, but the most conspicuous are 
herewith given, — viz , the Whitworth 
nfle, wdiicli has an hexagonal bore , the 
Westley-Itichards carbine, an octa- 
gonal , the Lancaster carbine, an ellip- 
tical , and the Smder, or eonveited 
Enfield, which is grooved much like 
the Woolwich system employed for 
ordnance 

For some time to come, the Snider 
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rifle will be used m the service, until 
a sufficient number of Martini-Henry 
rifles can be manufactured. It is an 
admirable weapon, simple and safe, 
and little liable to get out of order 
As compared with the Prussian 
needle gun, the Snider rifle is a superior 
weapon It is much more simple m 
construction, and lighter, and can be 
fired more rapidly 

Smart-money — Is the sum 

paid by the recruit as discharge money 
from military service after he has re- 
ceived the enlisting shilling, but pre- 
vious to his being attested before 
any Justice, on his showing that his 
enlistment was irregular The amount 
of smart money is twenty shillings 
Smelting* — The process of sepa- 
|Jing metals from the earthy and other 
litters with which they me combined 
I the state of ore 

I | Smoke-ball — Consists of a 
i tper Bhell (the thickness of the paper 
upending on the nature of the shell) 
4d is filled with a composition which, 
An igniting, evolves a large volume 
cjfcmoke It is thrown into mines or 
At confined situations, to suffocate 
t fenemy’s working parties 
Smoothing Plane — A small 
imd-plane without a handle or tout 

J t is used for smoothing the surfaces 
f bodies 

Snaffle— A horse’s bit, and the 
most common bit in use 
Snaking — When the spnal mo- 
tion of rotation of an elongated pro- 
jectile round its original direction, 
(caused probably by irregular resist- 
ance and want of homogeneity) be- 
comes of exaggerated extent, the pro- 
jectile may be seen to describe a sort 
of helix round its primary direction, 
and the accuracy of shooting is greatly 
influenced by the part of the helix 
which may first happen to come m con- 


tact with the ground Projectiles sub- 
ject to this influence are technically said 
to snake 

It is also described as the observed 
motion of an elongated projectile 
through the air, caused probably by 
uueven resistance due to a certain un- 
steady motion in the axis of the pro- 
jectile 

This unsteadiness, or wobbling , may 
be cuused either by insufficient rota- 
tion being communicated m the bore 
of the gun, or by the subsequent ac- 
tion of the air, the pressure of which 
causos an instability of rotation, and 
thus au irregularity in the amount of 
surface which the projectile presents 
to the air 

Snap- cap — A small leather 
cylinder with a metal top of the size 
of the hammer of a percussion musket 
and fitting closely ou the nipple It is 
used to preserve the nipple from the 
action of the hammer 

Snare — The sounding cord of a 
di um 

Snatch Blocks - Metal 

blocks which arc made to open on one 
side, to allow the lope to be lifted in and 
out of tho block without putting its 
end in first 

Snifting Valve — The air or 

blow-^alve in a steam engine It 
leceives its name from the peculiar 
noise made when the air having all 
bubbled out of the cj Under (from the 
steam being let in), the steam begins 
to follow, and instead of escaping in 
bubbles, is mstmtly condensed by the 
water with a kind of decrepitation 
Socket* Port-fire — A metal 
tube or receptacle for receiving a port- 
fiie It is so made that one-half ot 
the socket falls back on a hinge to 
receive the port-fire, and is closed 
again with a running ring 
Soda Water Bottlee — Be- 
i 1 
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sides being used as shown under the 
head of “ Bottles, ” can be turned to 
good account as hand grenades, and as 
such are more convenient from their 
lightness, for throwing to a distance, 
than the iron spherical grenade 

Sola — The name of a plant stated 
in Balfour’s Cyclopaedia to be common 
m moist places, and, m the rainy 
season, in many parts of the plains of 
India It belongs to the genus JEscby- 
nomene The plants are remurkable 
for their light and spongy texture, and 
seem indeed to be composed almost 
entirely of pith This light substance 
is collected in the dry season, and ap- 
plied to a variety of uses, particulaily 
for hats, which afford a good piotec- 
tion against the sun 

Soldering 1 — As described m 
Wenle’s series, “ is the process of unit- 
ing the edges or sui faces of similar 
or dissimilar metals and alloys by 
partial fusion In general, allojs or 
solders of various and greater de- 
grees of fusibility than the metals to 
be joined, are placed between them, 
and the solder, when fused, unites 
the three parts into a solid mass , less 
frequently the surfaces or edges aie 
simply melted together with an addi- 
tional portion of the s line metal ” 

In applying the solder, it is of im- 
portance that the edges to be united 
should be chemically clean, and as in 
this state they ha\e a stiong affinity 
for oxygen, they aie protected fiom the 
air by means of some flux The usual 
fluxes arc boiax, sal-ammoniac, chlo- 
ride of zinc, &c A good liquor foi 
tinning or soldering can be piepaied 
from a mixture of chloride of zinc and 
muriate of ammonia, as follows Dis- 
solve 3 oz of zinc m a pint of mui lafcie 
acid, letting it stand m a warm place 
about 8 hours Stiam the solution 
through a cotton or liueu cloth, add a 


tea-spoonful of pulvenezd sal-ammoniac 
to a pint of the solution, and let it 
boil for ten minutes , when cool, it is 
fit for use 

Soldier — Derived from the Latin 
8oldanu$, one who serves for pay In 
the common acceptation of the term, 
a soldier is one who enlists to serve 
the government for certain pay and 
privileges in the way of promotion 
He forms one of a body for the pro- 
tection of the country from outward 
invasion and foi keeping down all 
internal dissensions, and, m short, for 
protecting the interests of the country 
at home and abioad 

Sole — A veterinary term That 
portion of a horse’s foot which, to- 
gethci with the bars and frog, comes 
in direct contact with the giound 
Sole of an Embrasure— 
In foitification, the foot or bottom of 
the cmbrasuie 

Solution — The term “ solution,” 
m its widest sense, is applied to thq 
perfect union of a fluid with anothei 
substance, no matter whether gaseous 
liquid, or solid But wo call solutioi 
more properly absorption , it the dis 
sohed substance is gaseous , if liquio 
the teim mixture is more fiequcnt 
made use of The application of tf*, 
tei m solution, in its usual and more 
stucted sense, is confined to thepeiff 
union of a solid substance with a flii 

Solvent— In chemistry, the liqd 
in which a solid is dissolved 

Soondree — ( Heriteria mmo — 

A wood used tor poles and shafjof 
carnages and spokes of wheels lia 
thus described by Conductor SkiunJ 
“ The wood is strong, fibrous, and mj 
ble, tolerably close and straight graij»» e 
not very durable, of a light red coljh^ 
turning to a reddish brown, and ^ 
easily worked A cubic foot of 
seasoned wood weighs 75 to 80 lb*' 
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Soorkey— Pounded brick dust , 
much used in India for building pur- 
poses, in combination with lime, to make 
mortars, stucco, &c It has the pioperty 
of making lime hydraulic, taking the 
place of the European pozzuolana and 
other hydraulic cements 

Sortie — A dash made by the 
bcseiged against the investing army 
Vide Sally-port 

Sound — The sensation produced 
in the organs of bcaung by the vibia- 
tions of the air 01 any other elastic 
body, whose condition of equilibrium 
is momentaiily disturbed Sounds are 
propagated to great distances, and 
with lemaikable distinctness ovei a 
surface of water or ice It is stated 
that at the bombardment of Holmia, 
m Sweden, in 16 r >8, the sound was 
heard 180 miles from the scene of 
action and m the fight between 
England and Holland, m 1072, the 
report of the guns was heaid at a 
distance of 200 miles 

Sound, Velocity of— At the 
tempeiature ot 33°, the mean \elocity 
ot sound is 1,100 feet in a second It 
is increased or diminished half a foot 
for each degree oi temperature above 
or below 33° 

Spanner — A screw wrench, used 
for the purpose of tightening nuts upon 
screws 

Spatula — A wooden slice or in- 
strument used in mixing inflammable 
or detonating compounds 

Spavin — A veterinary term Any 
bony growth or bony enlargement m a 
horse, however small, which is to be 
seen or felt upon the inner side of the 
back, is a spavin 

Speaking Trumpet — An 

instrument which, on being applied to 
the mouth, carries sound to a consider- 
able distance It was formerly used 
m large armies , and at the siege of 
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Gibraltar, General Elliott (afterwards 
Lord Heathfield) caused the words of 
command to be given by means qf uie 
speaking trumpet 

Spear — A weapon having a 
wooden shaft mounted with a sharp 
steel point It has been known and 
used from time immemorial, first as a 
hand or missile weapon, and subse- 
quently as a pike or lance 

Specific Gravity — Fide Gra- 
vity, Specific 

Spent — In gunnery, an expression 
used in speaking of the diminished 
velocity of a projectile when it has 
nearly come to rest 

Spew — In gunnery, to run at 
the mouth , applied to a gun whin, 
from too quick a fire, it bends at the 
chase, or the muzzle d loops. 

Spherical Case Shot — Vide 
Shrapnel Shell 

Spikes—Form a portion of the 
stoics of a battery They are made 
of steel, and arc of two kinds, common 
and spring They aie used to rcndei 
ordnance either tempormily or perma- 
nently unserviceable The following is 
one of the modes and the readiest one, 
though not the most permanent Take 
the common spike , which is 4 inches 
long, 27 in diameter at the head, 
and about 1 at the point, dtive it 
as far as it will go into the vent, 
and afterwaids bieak it off close to 
the gun The next is the spring or 
temporary spike, which is 17 in dia- 
metci, and has a flat head, to prevent 
its falling through the vent into the 
bore, and also a spring about two 
inches in length, which extends from 
the point towards the head In pass- 
ing through the vent, the spring is 
compressed, but as soon as it is clear 
of the metal it expands, and cannot be 
withdrawn, unless it is again com- 
piessed sufficiently to allow it to he 
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drawn again into the vent This 
may be done by pressing the rammer 
head against it, provided the spring 
be towards the mnzzle, which is 
known by a small notch cut m the 
head of the spike, to point out its 
direction The point of a bayonet, or 
of a ramrod, or a common nail, will 
make a very good spike, if no spike is 
at hand Further, to render a gun un- 
serviceable, the cap-squares, elevating 
screw, and any small supports the gun 
is dependent on, should be taken awaj , 
or wrap a shot in a piece of cloth — a 
neckcloth or stocking will answer — 
and jam it hard home with a rammer 
Spindle— In moulding, this term 
is applied to the rod upon which the 
coie for shells is formed Also the 
wooden spindle upon which a gun 
mould is made In mechanics it de- 
notes the a\is of a wheel or roller 
Spirals— As described in Cape’s 
Mathematics, are transcendental curves, 
which deuve their name from making 
several revolutions round a fixed point, 
and receding at the same tune continu- 
ally from this point Theie arc vari- 
ous kinds of spirals named according 
to their propei ties oi then discoverers, 
and known as the spiral of Archi- 
medes, Hypeibolic spiral, Logarith- 
mic spiral, Parabolic spnal, &c 

Spirit-Xaevel - An instalment 
for adjusting, m truly honzontal posi- 
tions, instruments which aie used in 
surveying and in astronomical observ- 
ations, and which is attached to such 
principal mstiuments It consists of 
a glass tube, differing from the cylin- 
drical form by having its diameter 
largest in the middle, and decreasing 
slightly and with great icgularity from 
the middle to the ends The tube is 
nearly, but not quite, filled with spirits 
of wine, thus leaving in it a bubble of 
air, which rises to the highest part of 


the tube, so as to leave its two ends 
equi-distant from the middle, when the 
instrument is in adjustment 
Spirits of Turpentine — Is 

obtained by distillation from certain 
comferce or fir-tribe trees It is known 
in commerce as turps or terps The 
source of common turpentine is the 
pin us nyhestris , and its collection is an 
important branch of business m 
America It is used in the Ordnance 
Department for v mixing with paints 

Spirits of Wine— Vide Alco- 
hol 

Splicing*— Is the loining of two 
ends of rope without a knot the 
instrument used for the purpose is a 
marline spike There are two kinds 
of splice, short and long To make a 
short splice, untwist from 4 to 8 inches 
of each of the two ends of rope, and 
interlock the strands up to the close 
parts of the rope, those of the two 
ends alternating , hold m the left hand 
one end of the rope with the loose 
strands in front, and cross each strand 
of that end over the strand of the 
other end which is to the left hand of 
it, then by means of the marline spike 
pass it under the same strand of the 
second end, and draw firmly on the 
strand which is passed through Pur- 
sue the same couise with the strands 
of the second lope To increase the 
stiength of the splice, pass each strand 
round the one on its loft a second time, 
and cut off the loose ends The short 
splice is used for slings, block straps, 
or when the rope is not intended to pass 
through blocks To make a long splice 
for a rope which is to pass through 
a pulley, the short splice being too 
thick, untwist about 8 inches of the 
two ends, and interlock as before, un- 
twist a strand of one end from the 
close part of the rope and replace it by 
the strand of the other rope which 
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comes to hand , cross the end of the 
latter strand over the one which is re- 
placed, and pass it under the adjacent 
strands. Substitute, in this manner, 
every other strand of the other rope, 
and cut off the loose ends The long 
splice is used to nmte two ends of a 
rope which is to pass through a block 
Splint or Splent— In veteri- 
nary practice, a bony tumour on the 
inner and lower part of the knee-joint 
of a horse The best treatment for 
this malady is conveyed in the old 
maxim “ Time and patience ” Rest 
will do more than physic To check 
the further enlargement of a splint, 
employ the following ointment — 
Iodide of lead 1 oz 

Simple ointment 8 „ 

Apply with friction, thrice a day 
Splinter Bar— The wooden bar 
of a limber, which connects the futchels 
or framing pieces of the carriage 
with the axle-tree bed by means of 
iron stays at the ends The traces of 
the wheel horses are attached to the 
splinter bar 

Splinter 'Proof — In fortifica- 
(ation, a building strong enough to 
resist the splinters of bursting shells 
Splinter B — Fragments of ex- 
ploded shells 

Spoke— A portion of a wheel, the 
tenon of which is fitted into the nave 
In gun carnages, each wheel has twelve 
spokes, on the extremity of which the 
felloes arc fastened, and which form 
one continued circle 

Spoke-ahave — A email iron 
plane something like a penknife, set in 
the middle of a frame, which can be 
used with both hands It works easily 
m the direction of the grain, and is 
used for shaping and smoothing small 
rounded surfaces This instrument is 
used by the carriage-maker, cooper, 
saddler, and other artizans 
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Sponge — This beautiful and use- 
ful article comes from the shores of 
the Bahamas, from Greece, Tunis, 
Turkey, and other countries It is of 
different qualities and texture, and is 
used with batteries in cleaning the 
harness, and for other battery purposes 
Sponge Buckets— For siege 
and field carriages, made of wood or 
leather They hold water for washing 
the guns, watering the cattle, and other 
purposes 

Sponge Cloth — A peculiar kind 
of cloth, moist with oil , it is used 
to clean the screws of Armstrong 
guns, and is made of cloth so woven 
that no fibre comes off in use by which 
the worms of the screws could be 
clogged 

Sponge, Gun — Consists of a 
rammer-head, staff, and sponge-head 
block It is used for cleaning out a 
piece of ordnance after it has been 
discharged Sponges are of different 
dimensions and forms, according to the 
nature of ordnance they are required 
for Sponge-heads are covered with 
wool or fleecy hosiery 
Sponge, Washing— For clean- 
ing the bores of ordnance , it is made 
of oakum, jute, or old rope, lashed to 
a wooden stave 

S pontoon— A long pike or lance 
which was formerly (about a century 
ago) carried by officers in the British 
army 

Spun Varn- Vide Rope 
Spur Wheel— In machinery, a 
wheel which has the cogs or teeth on 
the edge oi periphery, projecting radi- 
ally from the centre 

Squad — A division of a company 
for purposes of interior economy 
Also any small body of soldiers told 
off for drill or any particular duty 
Squadron — One of the mam 
divisions of a cavalry regiment con- 
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Mating of two troops It is the unit Staff College — As described 
of cavalry tactics m Brande and Cox’s Dictionary, is the 

Square — A military formation of school of instruction m the British 
troops, of which there are two kinds, sei vice, for officers who wish to be placed 

the solid square, which faces outwards, on the staff of the army The follow- 

having for its object to resist cavalry , mg are the qualifications for admis- 
and the hollow square, m which the sion A previous service of not less 

men face inwards, for the purpose of than three years , a certificate as to 

hearing orders, &c , read, this being the character and efficiency from the corn- 

most compact form in which all the manding officer , a certificate of good 

men of a regiment can hear simulta- health and fitness for active duties 

neously from a military surgeon , a certificate 

The name “square” is given in car- of having passed the examination for 

pentry to a steel blade, with the stock the rank of a captain The candidates 

at right angles to it This instrument undergo a competitive examination m 

is used by carpenters to ascertain, when mathematics, modern languages, sur- 

pieces of wood have been planed, 1 eying, and military historj, and the 

whether the surface and sides are at successful ones undergo a course of 

right angles to each other two years’ study in the same, and other 

In Geometry, a square is a four-sided subjects, at the Staff College There 

rectilineal figure, of which all the is then a final examination, after which 

angles are right angles, and all the each officer is attached for a short 

Bides equal time to each of those branches to which 

Square Root— A number con- he does not belong He is thon quali- 
sidered as the root of a second power fied to hold a staff appointment Only 

or square numbei or a number which a limited number of officers can study 

multiplied by itself produces the given nt one time at the Staff College — about 
number Thus 8 is the square root thirty, 

of 64, | is the square root of £ Staff Corps— A regiment raised 

Staff— Officers attached to the va- m India after the mntiny of 1857-58 

nous branches and departments of the All officers of the cavalry and infantty 

army, m suboidmation to superior were m\ited to join it, and special 

authority, to carry out the multifarious advantages were held out to attract 

duties of the service them to it, such as promotion by length 

A Chief of the Staff is appointed 0 f service, and certainty of receiving 

to an army in the field, and under his the Colonel’s allowance after 38 years’ 

authority are the Adjutant-General service With few exceptions, most of 

and Quarter-Master-General, the heads the officers of the services above men- 

of the two most important departments tioned joined this Corps, as well as 

of the Army The duties of the Chief a few artillery officers who were per- 

of the Staff are to superintend and mitted also to be transferred to it , 

direct all the branches of the Service, but under very special circumstances, 

and he is responsible for the thorough amounting to almost total exclusion 

efficiency of the whole mechanism of From this Corps officers are drafted 
the army It is m contemplation, if to regiments and appointed to staff 
not already carried out, to appoint a situations 

Chief of the Staff to the British army Amongst other ad>antagcs offered 
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by the constitution of this Corps, is 
that of the transference of young offi- 
cers of Her Majesty’s British Army to 
it, if they have not exceeded 7 years’ 
service 

Staggers — A complaint with 
which hoises are sometimes afflicted, 
termed also vertigo, a kind of giddiness 

Stampede — Terror and confusion 
among flj mg tioops 

Standard — A flag, or banner 
Standaids are carried by heavj cavaliy 
legiments onlj The Roj al Standard, 
or coloui, in the Guards, is nevei to be 
tarried bv any guard except th it winch 
mounts oil the person of the Sovereign 
In all lai ge foi ts or gairisons, the Uoj al 
Sfandaid is hoisted on the Sovereign’s 
birth-day 

Staple — A loop of iron which 
passes thiough the opening in the hasp, 
and to which the padlock is attuched 
\ tde Hasp 

Star — In military life, a star is an 
older, or decoration, also a maik ol 
lank, worn by officers on the collar of 
the regimental coat, sometimes alone, 
and sometimes in conjunction with the 
badge of the ciowu, accoidmg to the 
lauk of the officer 

In astionomy, the general name foi 
all the heavenly bodies I hey aic dis- 
tinguished as fixed aud wandu tny stars , 
the foimci are those which have usually 
been obseivcd to keep the same distance 
with legal d to each other, the latter 
to change then places aud distances, 
aud are distinguished by their par tic ulai 
names of planets , comets , satelites , &c 

Star Forts — Rield works, pro- 
posed to itmedj the defects of redoubts 
which have the giound before their an- 
gles undefended by a flanking fire By 
this tracing a cross fire is brought upon 
the ground before the angles, but, in 
consequence of the great exterior slopes 
necessarily given to field profiles, the 


lengths of these faces arc greatly 
diminished, affording but a feeble 
quantity of fire from each , and for the 
ditches, the flanking defence amounts 
to nothing Baron Jommi says that 
“ star forts are the very worst descrip- 
tion of fortification They cannot 
ha\e flanks, and the re-entering angles 
take so much room from the interior 
space, that thcie is no room foi tioops 
or artillery ” 

Star-Gauge— As described by 
Lieut Simpson ot the U S Navy m his 
Na’val Gunnery, “ is an instrument used 
to ascertain whether the boie of the 
gun throughout its length is ot the 
proper dimensions It is called the 
‘star-gauge* tiom the shape of its 
head, which is of brass, with four steel 
soc kets — two movable, two stationary— 
tor the measuring points There are 
four measuring points for each calibie, 
and when two of these are screwed into 
the fixed sockets, the distance between 
their points is equal to the true diame- 
ter of the bore The movable sockets 
rest against the inclined sides of a 
slide 01 wedge, whose sides incline 35 
inch in a length of 2 2 inches, so that 
bj pushing the slider the 35th part 
ot this distance (about 06 inch), the 
distance between the two sockets or the 
mcasunng points, if screwed into their 
places, is increased 01 inch The slider 
is fastened to a squaie steel rod consist- 
ing of tluee parts, which are screwed 
togethei according to the length of the 
bore to be nwasuied This rod passes 
through a brass tube which is also 
made m three parts, and to screw 
together This tube is graduated into 
inches and quarter inches, commencing 
at the plane of the mcasunng points, 
so as to indicate the distance of these 
from the muzzle of the gun The 
handle is of wood attached to a brass 
1 cyliuder or socket, through which the 



rod passes into the handle The socket 
of the handle slips over the end of the 
brass tube made smaller for the pur- 
pose, and has a slit m it allowing the 
brass tube to be seen through On the 
side of this slit a scale is constructed, 
to indicate the movement of the mea- 
suring points Each joint of the long 
tube has a mark on it, to show the posi- 
tion for the zero of the scale when the 
mstiument is properly adjusted foi any 
particular calibre In this position the 
handle is fixed to the sliding rod by 
means of a screw clamp 

“To adjust the instrument, a ring- 
gauge, or ring of metal for each calibre, 
is used The handle is loosened, the 
proper measuring points are sciewed 
m, the ring-gauge placed on them, 
and the slider pushed out until all the 
points touch the inner circumference 
The zero of the scale is then made to 
coincide with the mark on the tube, 
and the handle clamped, when the in- 
strument is ready for use A icst in the 
form of a T is placed in the mouth of 
the gun to keep the instrument in the 
axis of the piece Commencing at the 
muzzle, the diameter of the bore is 
measured at intervals of a calibre, as 
far as the trunnions From that point 
to the seat of the shot, a diameter is 
measured at every inch and for every 
quarter of an inch, for the rest of the 
boro No variations over 03 of an 
inch are allowed, and that must be in 
excess ” 

Staring-coat— Applied to the 
skm or coat of a horse, the hairs of 
which stand erect This appearance is 
either from had care of the animal, or 
happens at the change of the season 
when winter sets m 

Star*— -The beautiful decorations 
of rockets, observed when the head of 
the rocket explodes 

Statloa— The science which con- 


siders the weight of bodies, or the mo- 
tion of bodies arising from gravity 

Staves — Long narrow pieces of 
wood which, when braced together, 
form the sides of casks or powder- 
barrels In India, powder-barrels are 
made of teak , in England, usually of 
American oak 

Stay-Irons — The iron rods which 
connect the ends of the axle-bed to the 
splinter bar 

Steam— Water expanded into an 
aeriform state by the addition of heat 
Water boils at 212°, and at that point 
gives off vapour 

Steam-Engine — The following 
descnption is taken from Weale’s 
Senes — 

“ Steam Engine, a machine for deriv- 
ing power from the expansion which 
results from the conversion of water 
into vapour 01 steam by the application 
of heat This expansion is so great that 
a given quantity of water becomes, 
when ehunged into the form of steam, 
enlaiged to about 1,728 times its origi- 
nal bulk, and this expansion takes place 
with a force that may be termed irresist- 
ible Thus if water be enclosed m 
a vessel, say of iron or any other strong 
material, and the watei be expanded 
into steam, and insufficient space left 
for the expansion, the vessel will be 
burst by the force of the steam within 
A steam engine consists essentially of 
a vessel mto which the steam is admit- 
ted, and which is provided with a move- 
able disc, closely fitting the interior and 
capable of sliding within the vessel 
This vessel is made cylindrical, because 
this fgrm gives the greatest strength, 
and is the most readily fitted with 
the movable disc The vessel is termed 
the cylinder , and the disc the piston 
Supposing the cylinder to be placed 
upright and fitted with a close covei, 
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and that while the piston is near the 
bottom of it steam is admitted to rush 
m through a pipe below the piston, 
the piston will be driven up by the 
steam, and if, when it reaches the 
upper part of the cylmdei, the steam 
from below is shut off, and admitted 
through an upper pipe to press 
on the top surface of the piston, it 
will be forced down again Thus 
a rectilinear motion up and down is 
produced, and this constitutes what is 
called the print iple of the steam engine 
All its other parts are tor the purpose 
of regulating the admission of the 
steam, and conveiting the rectilinear 
motion pioduced by the cylinder into 
a rotary motion at the point where the 
power is required to be applied foi 
working machinery The steam, when 
no longer required for that purpose, is 
allowed to escape into the open atmo- 
sphere, or conducted in a pipe to an- 
other vessel, which, being cooled by 
the application of cold w atcr, rapidly 
condenses the steam, — that is, re-con- 
verts it into water If permitted to es- 
cape into the air, the steam has to force 
Uself against the pressure of the at- 
mosphere, whereas if conducted into a 
condenser, this foice is not required 
Hence steam of less pressure will work 
what is termed a low-pressure or con- 
densing engine , while that already de- 
scribed is for distinction called a high- 
pressure engine A third variety of 
steam engine is worked by shutting off 
the steam before it has driven the pis- 
ton the whole length of the cylinder, 
or completed the stroke , as it is termed, 
and the subsequent expansion of the 
steam completes the impulse upon 
the piston Engines thus worked 
are distinguished as expansive engines 
The principal difference m the mecha- 
nism of condensing and expansive 
steam engines is m the movement of 


the apparatus which admits and shuts 
off the steam, or the valves , which 
act as doors within the pipes The 
several parts of a condensing engine and 
its appliances are as follow lstly, the 
boiler , in which the steam is produced 
from water by the action of fire m the 
furnace beneath , 2ndly, the steam- 
pipe in which the steam is conveyed 
to the engine , 3rdly, the steam-chest 
in which the steam is received, and 
which communicates with the two in- 
duction-pipes that lead into the upper 
and lower part of the cylinder , 4thly, 
the cylmdei fitted with the piston , and 
having pipes called the eduction - 
pipes, through which the steam passes 
aw ay, when its work m the cylinder is 
completed, into the condenser , 5thly, 
the air-pump , which abstracts the water 
formed by the condensed steam, send- 
ing it into the boiler, producing a par- 
tial vacuum within the condenser, and 
thus assisting the escape of the steam 
from the cylinder, 6thly, the condenser 
itself, which is kept cool with water 
pumped up by the cold-water pump 
The piston has a rod fixed to it, which 
woiks through a steam-tight opening 
or stuffing-box in the lid of the oj Un- 
der, and this piston-rod is attached to 
one end of a beam , which turns upon 
a centre, and the other end of which 
works a connecting-rod attached to a 
crank , to the side of which a rotary 
motion is thus imparted In some en- 
gines the piston-rod is connected by 
links directly with the crank, and these 
are hence termed direct-action steam 
engines, while the former are dis- 
tinguished as beam-engines In others, 
again, the piston-rod is attached 
to the crank without links, and the 
cylinder, instead of being fixed, is 
made to vibrate or oscillate these aie 
therefore termed vibrating or oscillating 
engines Mai me engines for propelling 
Q 1 
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vessels on the water, ana locomotive 
engines for pi opening tiams ot cai- 
nagcs upon railways, are -each distin- 
guished by pecuhanties of coustiuc- 
tion and arrangements fitting them foi 
their cspei lal duties ” 

Steam Gauge-A contrnancc 
attached to steam engines which in- 
dicates the piessure of steam on the 
boiler 

Steel GttUS — In the British 
Aitilleiv, steel guns have not been 
introduced, except a few mountain 
batteries Steel is an expensne metal, 
and doubts have been entertained as 
to its duiability for guns In the 
manufacture of oui hca\y guns, a 
steel lining only is used, which is 
surrounded with coils of wrought-non, 
shrunk on In many ot the conti- 
nental countries, steel guns have been 
piefeircd to any otheis, especially in 
Piussia, which possesses a foundry cur- 
ried on by Mi Krupp, whose steel guns 
have received a wide-woi Id fame, and 
have been adopted by ltussia, Austin, 
Belgium, and many of the minor 
G ci man States The guns aic all 
bieeck-loadcis, a system discarded to a 
gicat extent in the Butish Aitillerv 

Notwithstanding the fame of these 
guns, some of the trials, especially 
m Russia, ha\e been unj thing but 
satibiactory , and it is stated that, in 
the late Franco-Prussiun wai , no less 
than twenty -five guns burst in one ot 
the corps-d’armee attached to the 
Prussian army 

Steel Vard — A balance by means 
of which the weights of bodies ate 
ascertained by a single standard w eight 
The steel jard is a lever having un- 
equal arms , on the shortei aim the 
body to be weighed is placed, aud on 
the longer the standai d w eight is placed, 
which moves backwards and forwaids on 
the arm until it touches a point which 


counterpoises the body being weighed 
Divisions are giaduated on the longer 
arm, which indicate the weight of the 
body weighed 

Stencilling*— A method of pro- 
ducing the picture of an object without 
drawing it It consists in simply tracing 
o#t on paper the objects which it is de- 
snous to delineate on some smooth sur- 
face The object having been traced, 
the parts to be delineated are cut out, 
and the vacant spaces rubbed over with 
coloui on the wall or surface to be 
painted , on raising the paper, the pic- 
tuie will be obseived below Stencil- 
ling is gicatlj lesorted to in decorating 
the walls ot looms It is used also 
hugely in factoucs, wheie there is 
much marking, the address being cut 
out on thin metal, and then rubbed 
over with paint It saves much labour 
and expense Powder and other bai- 
rcls arc so marked 

Steps — In the artilleiy service, the 
bi ac Lets of na\ al and gairison carriages 
li i\ c steps made on them, which provide 
a lulcium foi the hand-spikes in elevat- 
ing or depiessing the gun 

Sterro-metal — An alloy com- 
posed, as picpaied at the Royal Gun 
Factory, Woolwich, of copper 60, /inc 
44, non 4, tin 2 It is said to be the 
invention of Baron de Rosthorn ot 
Vienna It demes its name fiom a 
Grcok woid signifying “ firm ” It has 
a brass jellow coloui, is close in gram, 
is Iree from porosity, and has consider- 
able hardness, whereby it is well adapt- 
ed tor bearing metal, or other purposes 
wheie lcsistance to friction is needed 

Steuo-inetal possesses another quality 
which, in reference to its application 
to guns, is regarded as more important 
than its tenacity,— namely, its greater 
elasticity , but it has never been used 
for guns 

Stirrups— A kind of rest foi a 



horseman’s feet , they are attached to 
the saddle by means of leather straps, 
3 feet long, and 1J inches wide The 
present pattern-stirrups are similar to 
those of a hunting-saddle The stn t up 
irons are of shear steel The lance 
stirrup has a leather bucket attached 
to it, for the butt of the lance 

Stock— The nave of a wheel , the 
handle of a tool 

Stock with Taps and ZHes 

—Are of three sizes , large, medium, 
and small A set of cithci si/e com- 
prises a stock, 3 dies of si/es, 9 taps, 
oi three to each die , named entei- 
mg, second, and full tap, and a 
wrench The dies and taps are made 
ol cast steel , the forrnei foi cutting 
screws on bolts, the latter foi internal 
screws, as in nuts 

Stockade — May be termed a solid 
barricade of timber, foi inticnehments 
or redoubts The Burmese resort very 
much to this mode of defence, also the 
New Zealandeis The best way to 
attack a stockade is to eithei blow it up 
with po vder-bags or with gun-cotton 
Shot or shell of the largest nature make 
a ery little impression on it Vide Bags 

Stoking*— The operation of feed- 
ing a furnace with coal It requires 
much attention, skill, and experience 
It may often happen that two stokeis 
do not stoke alike, the bad stoker 
burning more coal, at the same tune 
keeping up less steam The secret in 
stoking is this, — that the coal should be 
broken up into small pieces, and, when 
thrown on the furnace, should be so 
placed as to cover the whole sur- 
face of the grate, and prevent cold 
air from coming up between the bais 
into the furnace, which would reduce 
the temperature, and consequently the 
amount of steam 

Stone — A weight of 14 lbs A 
mounted non-commissioned officer of 


artillery with bis appointments weighs 
18 stone, 13 lbs 

Stone Coal — Another name for 
anthracite South Wales abounds in 
this nature of coal 

Stone, Oil or Turkey — Foi 

sharpening tools, such as chisels, planes, 
&c 

Stone Shot — Used for ordnance 
up to the 16th century The class of oi d 
nance with which they were used wen 
not made strong enough foi heuviei 
projectiles Stone shot weie also dis- 
chaigcd from moitars Vide Piernci 

Stool Bed— In ship or garrison 
carnages, the stationaiy bed on which 
the bieech ol the gun lests On this 
bed a quoin is pi ued for elevating the 
gun 

Stopper — A plug placed in the 
muzzles of small-arms to keep the boie 
fiee fiomiust, and to prevent dirt tioin 
entering into the barrel It is made of 
coik or India-rubber, having a biass 
top To make it thoroughly service- 
able, the coik or India-rubber should 
be eoveied with serge or flannel 

Stopper-hitch — A knot foi 
stoppering the fall of a tackle, &c 

Stoppering a Fall— Making 
fast the fall of a tackle to some h\ed 
object, at a point intermediate between 
the moving and standing cuds 

Storm — To make a vigorous 
assault on any position occupied by an 
enemy 

Stratagem— Artifice in war It 
is thus mentioned by Col Matdougall 
in his Theory of War “ The success 
of a stratagem depends mainly on the 
commander’s knowledge of human 
nature m gencr d, and of his opponent’s 
character in particular Its object is 
to deceive your enemy as to jour 
designs If you desire a general action, 
spread repoits of the weakness of your 
at my and appear to avoid one If the 
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contrary, put on a bold face, and appear 
desirous to engage The employment 
of stratagem is particularly applicable 
to operations having for their object 
the forcing of any long line which it 
is impossible for an enemy to guard at 
all points, such as mountain ranges, 
rivers, entrenched lines, &c ” 

Strategical Point — Colonel 
Macdougall, in his Theory of War, 
states as follows “Every point on 
the theatre of war, whatever be its 
nature, which conduces in any manner 
to strengthen your line of operation 
or of communication, is a strategical 
point 

“ Decisive strategical points are those 
only which are decisive in insuring 
the success of any operations of strategy 
either for offence or defence ” Thus, 
any point, as is shown elsewhere, 
may, by the relative situations of 
the hostile armies, become a decisive 
strategical point, but the points most 
likely to do so are strong positions 
commanding the principal great roads, 
or a permanent bridge over a great 
river, or blocking up the approach to 
passes over a range of mountains 

Strategy — Is the science by 
which a general is enabled to trace the 
plan of a campaign, determining the 
positions of which it is necessary to 
be master, and fixing the direction in 
which the communications should be 
established Strategy has also been 
defined as the art of placing in a cer- 
tain position, at a certain time, a body 
of troops m fighting ordoi superior to 
that body which your enemy can then 
oppose to you Strategy relates to the 
movements of an army on the theatre 
of war, when not in actual contact 
with an enemy, and merges into 
tactics on the field of battle 
Streak or Strake— Iron plate 
fastened m pieces to form the tire 


round the circumference of gun-car- 
riage wheels This method is still pur- 
sued in the Home Service in tinng 
large wheels The artillery wheels of 
both light and heavy carnages m 
India have one band of iron for the tire 

Strike — An expression made use 
of m dismounting or taking down a 
gyn, also in taking down the tents of 
a camp thus, to “ strike a tent” is the 
usual expression 

£?tuds — Are projections on the 
surface of projectiles used with rifled 
guns, foi the purpose of making the 
shot take the groo\ lug of the gun, of 
steadying the shot or shell m its passage 
out of the piece, and of pi eventing the 
body ot the projectile resting on the 
bore 

The form of studs on the upper sur- 
face of the 9, 8, and 7-mch muzzle-load- 
ing rifled guns, is made to coincide 
with the grooves m the gun, instead of 
being concentric with the projectile 

The studs of all heavj projectiles, 
except the 7-mch, are made of an alloy 
of 7 copper and 1 tin , those of the 
7-mch piojectiles are 10 copper and 
1 tin , and, again, those of the 9-Pr 
and 7-Pr M L. R guns are made of 
zinc, and fastened on m the same way 
as those of the projectiles for the 
pieces rifled on the Woolwich system, 
viz , by being pressed into under-cut 
holes in the pioiectiles 

Stuffing* Sox — Is thus de- 
scribed in Bourne’s Catechism on the 
Steam Engine “ The hole on the 
cylinder lid, through which the piston 
rod passes, is furnished with a receBS 
called a * stuffing box,’ into which a 
stuffing or packing of plaited hemp 
is forced, which, pressing on the one 
side against the interior of the stuffing 
box, and on the other side against the 
piston rod, which is smooth and po- 
lished, prevents any leakage m this 
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situation The packing of this staf- 
fing box is forced down by a ring of 
metal tightened by screws This 
ring, which accurately fits the piston 
rod, has a projectiflg flange, through 
which bolts pass for tightening the 
ring down upon the packing, and a 
similar expedient is employed in near- 
ly every case in which packing is 
employed ” 

Subahdar— A native officer of 
the Indian arm) whose position cor- 
responds with that ot a captain m a 
European company of infantry 

Subaltern — Literally means be- 
low another The term is applied to 
the junior commissioned officers in the 
army under the rank of captain 

Sub-division — In aitillery, a 
gun with its wagon 

Sulpbur — A yellow brittle miner- 
al found in different parts of the 
world England receives its supply 
from Italy and Sicily In India it is 
obtained from the Persian Gulph, 
Sinde, Sumatra, and Burmah , — most 
volcanic regions yield it Before it 
can be used for gunpowder purposes, 
it has to be distilled to free it from 
all impurities, and especially from all 
acids The following is the process 
pursued, at Waltham Abbey, in refining 
sulphur, taken from the late Major Bad- 
dcley’s pamphlet " This combustible 
elementary body is formed generally 
m great quantities in the neighbour- 
hood of volcanoes , it is also obtainable 
from metallic ores, and readily fuses 
At 170 deg of Fahrenheit, it begins to 
evaporate , at 185 to 190 deg it melts, 
at 220 deg it is perfectly fluid , and 
at 600 deg it sublimes Sulphur is 
purified simply by melting , that which 
is supplied to this establishment has 
been once refined, and the following is 
a description of the apparatus and 
method for purifying and rendering 


it fit as an ingredient in gunpowder 
A large iron pot is set about 3 feet o a 
the ground, or about the heighl that 
an ordinary boiling copper is placed, 
having a furnace underneath This 
pot has a movable lid, which is fixed 
into the top of the pot with clay, and 
in which lid is an iron conical plug 
that can be removed at pleasure , from 
the pot lead two pipes, one to a large 
circular dome, and another to an iron 
retoit lather below its level , the last- 
mentioned pipe has a casing or jacket 
round it, which can be filled with cold 
water , the communication of these 
pipes with the melting-pot can be shut 
off or opened, as occasion requires, by a 
mechanual arrangement About 5£ 
to 6 cw t of the once-refined sulphur 
is broken up into small pieces, placed 
in the iron melting-pot, and subjected 
to the action of the furnace , the plug 
m the lid and the pipe leading to 
the dome are now left open, but the 
pipe to the retort closed After about 
from two to three hours, a pale yellow 
vapour uses, when the plug is put m 
and the vapour conducted into the 
dome, where it condenses m the form 
of an impalpable powder, commonly 
called Flowers of Sulphur , a small 
pipe leads from the bottom of the dome 
on the opposite side into the water to 
allow the escape of the air, and sul- 
phuric acid is taken up by this water 
In about 1£ to 2 hours after, the 
vapour becomes a deep iodine colour, 
when the communication with the 
dome is shut and the one to the retort 
opened , at the same time, cold water 
from a tank above is allowed to pass 
into the jacke f we have before men- 
tioned surrounding this pipe , the 
vapour then distills over, is condensed 
m the pipe, and runs into the retort 
below in the form of a thick, yellow 
fluid When nearly all has distilled, 
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which can be known by the jacket 
getting cold, the communication is 
again closed with the retort, and the 
fluid sulphur left an hour to get snffi- 
ciently cool to ladle out into moulds , 
the furnace door and the communica- 
tion with the dome at the same time 
are again thrown open, that the rest 
of the vapour may pass into the latter , 
the Flowers of Sulphur thus obtained 
are used for laboratory purposes, being 
unfit for the manufacture of gunpowder 
from the acid thej contain , and the 
crystaline sulphur, after being allowed 
to cool m the moulds, is bai relied up, 
and used as the third ingredient in 
gunpowder To ascertain the purity 
of sulphur, if a small portion is buined, 
on a piece of porcelain, no residue 
should be left , also, if it is tieated 
with distilled water, litmus papci should 
not be discolored ” 

A complete description of the pro- 
cess of refining sulphur, with plans of 
the refining apparatus, is given in the 
Hand-Book of the Manufacture and 
Proof of Gunpowder, lately published 
by Capt F M Smith, r a , Assistant 
Superintendent of Gunpowdci at the 
Royal Gunpowder Factory, Waltham 
Abbey 

Sumpter Mules - The bag- 
gage mules of eaily English ainucs 
were called sumpter mules The teim 
is obsolete now in the Biitish, but is 
still retained in the American, aimy 

Superficial Measure— -The 
measure of surfaces or area , also 
called square measure 

Super-Heated Steam - 
Steam heated above the temperature 
due to its pressure It is used as a 
means of economizing fuel 
Superior Slope — In fortifi- 
cation, the slope of the parapet towards 
the country 


Surcharged Mine — Vide 
Compression, Globe of 
Surcingle — A girth made of 
strap leather, and attached to the 
saddle It consists of a long body 
and short strap, and is buckled with 
exactly the same degree of tightness 
as the girth, the buckle being placed 
so as just to touch the lower edge of 
the near flap of the saddle 

Surgeon — A medical officer, who 
is attached to, and in medical charge of, 
a regiment or brigade of artillery He 
is assisted by one or more medical offi- 
cers subordinate to himself As senior 
medical officer, be remains alwavs with 
the hcad-quarteis of the legiment, when 
any portion of it is detached Theie 
are also Staff Suigeons attached to the 
aimy, who aio usually employed in 
General and Gairison Hospitals Vide 
Medical Department for the relative 
rank of medical officers in the army 
Swage Tools — Arc rounding 
tools for the heads of screws, collars, 
flanges, &c 

Sweep Bar— Is the rear bar of a 
siege howitzer limber, which connects 
the futchels 

Swingle-tree— Is for draught 
purposes, and is fastened to the splinter 
bar on the near side of the shaft 
Switches — As described in 
Brande and Cox’s Dictionary, are 
movable rails, which are used to 
deflect a tram from one line of 
rails on to another They are fixed 
at one end to a centre, while the 
othei end, which is tapered to a point, 
is moved against the side of the rail 
by a horizontal rod and handle, t© 
which a heavy weight is attached to 
bring back the switch to its normal 
position as soon as the handle is re- 
leased Switches are either single or 
double, the first being made with one 
mo\ able rail, and the second with two, 
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Swivel-Clan — In artillery, a 
gun fixed on a swivel either on the 
back of an animal, such as a camel, or 
on a wall, or any commanding position 
Swordl — An offensive weapon con- 
sisting of a steel blade, long and point- 
ed, flat or tnangular, and slightly 
curved, encased in a sheath of steel, 
brass, or leather The handle has a 
guard and pommel, m which the tongue 
of the swoid is 11 vetted It is a wt apoti 
in general use thioughout the woild, 
and is the aim of the British cavaliy 
The mounted artilleryman’s sword is 
a cavalry sword , the dismounted, a 
ba\ onet sis ord 

T. 

Table, Round — The Knightly 
brotherhood of the Round Table was 
instituted as a distinction foi military 
merit, by King Aithur, son of Uthei 
Pcndragon, called by James m his 
Dictionary third son of Constantine 
It consisted of twcnty-foui Knights, of 
whom the King lnmsolt wis chief, 
who came from all pai ts to the coui t 
at Camelot, to give pioof of then 
prowess in arms To avoid jealousies 
and questions of precedence, King 
Arthur caused a round table to be 
made for these icstive gatherings, 
hence the Knights w ere called Knights 
of the Round Table At Whitsuntide 
in each year, they used to meet in full 
conclave at Winchester, where may 
now be seen, frhat tradition asserts to 
be the famous Round Table itself , 
though the learned in such subjects say 
that its date is not of greater antiquity 
than the reign of Henry VIII 
Tabling*— The process of letting 
one piece of timber into another so as 
to form one solid piece This method 
is very often resorted to when wood 
of sufficient scantling is not to be 
obtained for any particular work, such 
as the beam of a gun-carriage, 


Tackle— Is thus described A 

simple tackle consists of one or mor^ 
pulleys rove with a single rope* The 
rope is termed a fall , and the pulleys 
are called blocks When a tackle is in 
use, one end of the fall is made fast, 
the other is hauled upon The fixed 
end is called the standing end of the 
fall , the other, the running end Each 
separate paifc of the fall contained be- 
tween two blocks, or between eithei 
cxfciennty and a block, is called a return 
of the fall 

“ To overhaul a tackle is to separate 
the blocks 

“ To fleet blocks is to bring them as 
close togethei as possible by hauling 
on the fall Wooden blocks are gener- 
ally bound on the outside in the direc- 
tion of their length, with a giummet, 
which is called the strap of the block 
“It the strap be continued, so as to 
foim a tail, at the end of the block 
which has no hook, the block is called 
a tail , 01 jigger block , and if a tackle 
has its movable block so furnished, 
it is* called a jigger tackle A single 
movable block is c ailed a whip , anothei 
single block applied to the fall conveits 
it into a whip upon whip Two single 
blocks, one fixed and the other movable, 
make a gun tackle A single and a 
double block, the formci fixed and the 
lattci mo\ able, make a luff tackle 
“A ticble and a double block, the 
former fixed, the latter movable, are 
called a gyn ta hie 

“ A runner tackle is merely a luff 
tackle applied to the end of a large 
rope rove through a single block ” 
Tactical Points — Are thus 
defmed by Colonel Macdougall “All 
points on a field of battle, which may 
impede the advance of an enemy to 
attack your position, or which may 
facilitate the advance of your army to 
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attack the enemy’s position, are tactical 
points , and should be occupied ” 

“ Tactical decisive points” he further 
explains, “ are points on a field of battle 
which, when occupied by your army, 
will enable it to make an attack on the 
enemy whose success would be decisive 
on the issue of the engagement , and 
all points on a field of battle m posses- 
sion of the enemy, which will enable 
him to frustrate your attack on any 
other part of his position, or which 
will enable him to impede or intercept 
your line of retreat, if repulsed, are 
tactical decisive points for offence Re- 
verse the conditions, and you will obt nil 
the tactical decisive points for defence 
“ The flanks and most advanced 
salients ot the position aie, m genual, 
the most decisive points ” 

Tactics — By the word “ tactics ” 
is understood the art of moving troops 
and ranging them for battle Colonel 
Burnc, in his Military Dictionary 
defines tactics thus “ Science of mili- 
tary movements made m presence of 
an enemy and within reach of his 
artillery The tactics of a soldier are 
the correct performance of military 
movements, those of an officer to know 
how to direct their execution, and 
those of a general to combine them in 
such a manner as to ensure success ” 
Under the head of Tactics is also 
included the different oideis of battle, 
positions, attack, pursuit, and reticat, — 
all which points are tieatcd of in the 
Aide Memoire to the Military Sciences, 
and the reader, if mteicsted in the 
subject, will do well to read Colonel 
MacdougaH’s Theory of War, m which 
he will find some excellent maxims 
illustrating the subject of tactics 
TaoticSy Artillery— Teach the 
employment or practical use of artil- 
lery in the field, its organization for 
service, and its relation to other arms 


Tail-board— The hind board of 
a store cart 

Tambour — Is a small stockade, 
made in the shape of a redan or lunette, 
and placed in front of a long loop-holed 
wall, by which means a flanking defence 
is given to the wall An opening is 
made through the centre of the wall to 
give admittance into the tambour , to the 
enti ance of which a stout door or bar- 
rier should be provided, and loop-holed 
to fire through, if forced 

Tamping of Mines— As de- 
scribed in the Instruction in Military 
Engineering, 1870, “ consists of filling 
up the galleiy with solid material, for 
a ceitam distance from the chamber, 
with the view of preventing the force of 
the explosion expending itself in the 
gallery, rather than in the direction in 
which the mine is required to act 
The tamping should extend from the 
charge for a distance equal to at least 
one-and-a-half times the line of least 
resistance (or twice for a three-lined 
crater) , and if the material used for 
forming the tamping be not heavy, or 
but loosclj packed, this distance should 
be twice that line ” 

Tampion or Tompion— A 
wooden plug of the diameter of the 
bore Of the ordnance it is intended to 
fit Tampions are placed in the muz- 
zles of ordnance to exclude dirt and 
wet from the bore, but they are no 
prevents e against moisture, unless 
they are covered with serge It is much 
better, therefore, if the precaution of 
binding them with serge is not taken, 
to leave the bores exposed to the circu- 
lation of the atmosphere The cylin- 
drical portion of the tampions for 
rifled guns is covered with woollen 
serge, and strips of leather are pro- 
vided to fill the grooves m the gun. 

Tangent — In geometry, a straight 
line is said to be a tangent to a circle 
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when it meets the circumfeieace m 
one pomt only 

Tangent Slock — In artillery, 
the block of metal in rear of the base 
ring of a gun, containing the tangent 
scale 

Tangent Scale — Vide Scale, 
Taogent 

Tap — A hardened steel screw with 
a square head, which can be turned by 
a wrench It is grooved from end to 
end, and is slightly tapered It is used 
for cutting an internal screw, as that 
of a nut, &c 

Tappet Ring— Is the ring which 
is fitted on the octagonal part of the 
breech screw of an Armstrong gun, 
and is what the lever acts upon for 
woikmg the breech screw Should it 
be removed for any purpose, care 
must be taken that it is returned to 
its seat in the same position it occupied 
at first, for if fixed m any other wav 
the level will not act on it in a proper 
manner A separate ring called the 
indicator, is placed m front of the 
tappet ring in the N P 40-Pr guns, 
and hai an arrow cut upon it, which 
must correspond with a similar arrow 
cut on the gun to show that the vent 
piece is “ home ” 

Taptoo or Tattoo— In mili- 
tary parlance, is the hour at which the 
day closes in, when all day duties cease, 
and night duties commence , — this is 8- 
o’clock m the winter, and 9 in the 
summer 

Tar— Is chiefly extracted from the 
roots of the fir, by a kind of distilla- 
tion, a slow combustion of the tree 
taking place by certain means, as in 
making charcoal 

Tare— In commerce, the weight 
or allowance made to the purchaser 
for the weight of the case, cask, or 
package containing the goods or arti- 
cles purchased 


Target — A mark to be fired ah 
For gun practice, targets are made 
either of wood or canvas, if -ue 
practice is carried on landwards , if 
seawards, a floating target is provided 
The target for rifle practice is made of 
wrought-iron. 

Tarpaulin — Canvas covered with 
tar for the protection of stores against 
wet and damp Not generally used on 
the Bengal side of India, waxed pau- 
lms having been substituted for them 

Teak ( Tectona Grandis)— This is 
the staple timber of India and Burmah, 
and the most useful and durable tim- 
ber known, soon seasoning and easily 
worked The Malabar Teak is supe- 
rior to that of Burmah in strength and 
durability Good teak is of a yellow- 
ish white colour, with reddish brown 
streaks, having close and straight 
grains A cubit foot of unseasoned 
wood weighs 55 to 60lbs It is exten- 
sively used in the Bombay Gun Car- 
nage Agency 

Teeth. — Tins term is applied, m 
complex wheel work, to the teeth of 
cogs raised on the surfaces of w heels 
Vide Cogs 

Telegraph, Signal — A ma- 
chine by means of which intelligence 
is rapidly conveyed by signals from 
place to place The field telegraphs, 
though seldom used now, are composed 
of a mast and yard, from which latter, 
balls are suspended The vocabulary 
used; is that of the Navy, many sentences 
peculiar to the Land Service being 
added These telegraphs readily com- 
municate with each other at the dis- 
tance of seven or eight miles. There i& 
also what is termed an universal tele- 
graph, consisting of an upright poBt 
of moderate height, having two mov- 
able arms fixed on the same pivot near 
the top of it, with a mark called tho 
indicator on one side of it This tele- 
R l 
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graph is adapted to work night and 
day These telegraphs, though still 
used under certain circumstances, have 
been superseded by the Electric Tele- 
graph, which is the universal means of 
communicating intelligence all over 
the world On held service advantage 
is taken of the electric telegraph to 
organize a system of telegraphy which 
places the general m command m mo- 
mentary communication with all the 
divisions and detachments of his army 
Vide Military Telegraphy 

Telemeter — An mstiument for 
measuring distances Among the most 
beautiful hitherto produced may be 
mentioned the inventions of Cavallo, 
of Roch, of Professor Piazzi Smith, 
Astronomer Royal of Edinburgh, of 
Lieut -Colonel Clerk, R A , and of M 
Otto Struve, Astronomer Royal at St 
Petersburgh None of these, however, 
have been introduced into the ser- 
vice 

M Otto Struve’s instrument was some 
years ago introduced into the Russian 
service, and is now m use at Cron- 
stadt 

The latest and most approved tele- 
meter is that of Lieut Nolan, R A , 
which was successfully tried at the 
Shrapnel veisus Segment shell experi- 
ments, at Dartmoor, in 1869 Eoi a 
description of this instrument, vide 
Royal United Seivice Institution 
Journal, No 57, Vol 14, 1870 

Telescope— An optical instru- 
ment. By a proper anangement of the 
lenses or glasses in a tube, objects at a 
great distance are brought near to the 
eye The invention of this invalu- 
able instrument is ascribed to Roger 
Bacon or Baptista Porta 

Tempering 1 — In metallurgy, the 
preparing of steel or iron, so as to 
render it more compact, hard, and firm, 
or the reverse, more soft and pliant 


Templet — A gauge to indicate 
the exact measurement of work to bo 
done, and for ascertaining the size of 
various articles, such as wire, &c 
Templets are made of iron, steel, wood, 
or such material as is considered most 
suitable 

Tenaille — In fortification, a low 
work m the mam ditch before the 
curtain and between the flanks of the 
half bastions of a front of fortifica- 
tion It is usually 16 yards m thick- 
ness, and revetted with masonry all 
lound 

Tenon— In carpentry, the square 
end of a piece of wood or metal re- 
duced to one-third of its thickness, 
which is inserted into a hole m an- 
other piece made to receive it, called 
the mortise, for the jointing or fasten- 
ing of the two together, and a pin 
driven through to keep them m place 

Tensile Strength— As applied 
to iron, is its power to lesist being torn 
asunder by a force excited by a break- 
ing instrument m the direction of its 
length Cast-iron of good quality, 
such as is used in casting guns, ranges 
from 14,000 to 17,000 lbs on the squaie 
inch In expenments made iu Ame- 
rica, whenever the tensile strength of 
iron fell below 20,000 lbs the square 
inch, the quality was rejected and pro- 
nounced bad, and the gun unfit for 
service The capacity of cast-iron to 
resist compression is six times greater 
than its capacity to resist extension. 

Tent-A covei mg foi troops m the 
field Tents are of various sizes and 
descriptions, those used in India for 
the soldier being of a different size, 
shape, and weight to the tents used 
by British soldiers at home or m 
the colonies The Indian tent, as 
issued for the European soldiery, con- 
sists of a double fly or roof, and a 
single kanat or wall round it , it bolds 



TER 


323 


THE 


12 men, but can contain 16 It is 
carried either on the backs of elephants 
or camels, or in country carts Non- 
commissioned officers are provided with 
a single-pole tent with double fly and 
single kanat Tents for Officers differ 
m size A Field Officer has a double- 
pole tent with two flies and two kanats , 
Captains and Subalterns have single- 
pole tents from 12 to 14 feet square, 
with double flies and double kanats 
Officers have to find their own tents 
Terminal Velocity— Is thus 
described by Lieut -Col Owen “ When 
a bod} descends in air from a state ot 
rest, its velocity increases for a timo 
by the action of gravity on it , but 
since the resistance of the air increases 
also while the velocity mcieases, it 
must at length become equal to the 
accelerative power of gravity, which 
is constant , after which the body will 
move uniformly with the veloot} 
acquired at that time This is calkd 
the terminal velocity of the bod} '* * 
Terms, Military — Certain 
technical expressions, which officers of 
the army should be acquainted with, 
and which, directly or indirccti}, ought 
to be used m writing on military mat- 
ters, or m relating the events of a war 
Terre-plein — Is that part of the 
rampart not occupied by and in real 
of the guns, and is from 2^ to 40 feet 
in breadth * 

Tertiate — To examine the thick- 
ness of metal in ordnance with cal- 
lipers 

The term “ tertiatmg ” is derived 
from the process onginally adopted in 
measuring the three pnucipal dimen- 
sions of a gun , — viz the calibre, the 


* la strictness, a terminal velocity is never 
exactly attained , but m a short time from the 
commencement of the descent, the bodj acquiroa 
a velocity whioh is extremely near bemg uniform. 


length of the bore, and the thickness 
of the metal at the breech 

Tete-de-pont— A work cover- 
ing the communication across a river 
Bousmard says, a tete-de-pont ought 
to unite the properties of a perfect 
defence of the river on both sides, to 
cover the bridge well, with space suffi- 
cient to contain the garrison, and to 
furnish a free passage for a consider- 
able body of troops The tete-de-pont 
should also be sufficiently strong to 
resist an assault 

Theatre of War— As explain- 
ed by Colonel Macdougall, is the whole 
aiea of country in any part of which 
the hostile armies can como into col- 
lision with one another 

Theodolite — According to 
Heather, is a surveying instrument 
which measures at the same tunc both 
the horizontal angles subtended by 
each two of the points observed with 
it, and the angles of the elciation of 
these points from the point of obser- 
vation The theodolite, as at present 
constructed, consists chiefly of a pair 
ot paiallcl plates, with adji sting screws, 
fitting on a tripod (similar m con 
struction to the supports to the v and 
other levels), a horizontal limb for 
measuring honzontal angles, and a 
vertical ^pnb tor measuring vertical 
angles 

Thermometer— The following 
description is gwen m “ Tomlinson’s 
Cyclopaedia of Useful Arts and Manu- 
factures ” — “ There are three varie- 
ties ot this mstiument, differing 
meiely m the notation Fahrenheit, 
whose thermometer is generally used 
in this country, fixed the zero of his 
scale at the temperature of a mixture 
of snow and salt, and divided the in- 
terval between this and the boiling 
point of water into two hundred and 
twelve equal parts oi degrees, So that 
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on this scale water freezes at 32°, and 
there are 180° between its freezing 
and boiling points Celsius, in con* 
stmeting his modification of the ther- 
mometer, assumed as the zero of his 
scale the freezing point of water, and, 
proceeding on the decimal principle, 
•divided the interval between this and 
the boiling point into one hundred 
equal parts, so that on this scale the 
point of ebullition is indicated by 
100° Hence, his instrument, which 
is used extensively on the Continent, 
has been called tho Centigiade In 
lieaumur’s scale, as m the Centigrade, 
the freezing point is the zero; but the 
distance between the freezing and 
boiling points is in Reaumur’s divided 
into 80 equal parts, instead of 100, so 
that on this scale the boiling point of 
water is at 80° In each of these 
thermometers the degrees of tempera- 
ture under the zero are indicated by 
the sign minus Thus, — 15 Fahr in- 
dicates fifteen degrees of that scale 
below the temperature of a mixture of 
snow and salt, while the Bame nota- 
tion on the Centigrade or Reaumur 
scale, signifies a temperature fifteen 
degrees of the one or the other of 
these scales below the freezing point 
of water 

" By very simple formulae, t)p degrees 
of any of these thermometers may be 
■converted into the equivalent of the 
others The same distance is divided 
m the three thermometers into 180° 
m Fahrenheit’s, 80° m Reaumur’s, 
and 100° in the Centigrade Now, 
dividing by twenty, it will be seen 
that these numbers are in the ratio of 
9 4 5, or, m other words, nine de- 

grees Of Fahrenheit’s scale are equi- 
valent to four degrees of Reaumur’s 
and five of the Centigrade Hence 
indicating the respective thermometers 
by the initials F , R , C , the length of 


a degree m each will be as follows ~ 
1° F 1° R 1° C £ \ \ 

But the temperature is measured by 
the number of divisions contained in 
equal portions of the stem of the re- 
spective thermometers Now, the zero 
point of Fahrenheit’s is 32° below 
fieezing point If, therefore, F ° — 32, 
R °, C indicate the same tempera- 
ture on each of the three thermometers, 
one has the proportion F 0 — 32 
C ° R * 9 5 4, whence result 

the following equations for converting 
one scale into another — 

4 (F ° — 32) = 9 R Q 

5 (F ° — 32) = 9 C ° 

5 R° = 4 C° 

or, 

3 (F « — 32) = iR t> = jC° 
“ Tho divisions principally used are 
those of Fahrenheit and the Centi- 
grade, and the equations for passing 
from the indications of the Centigrade 
to those of Fahrenheit, and vice versa, 
arc — 

F° » 32 + fO° 

C ° = % (F 32) 

— that is, add thirty-two to nine-fifths 
of the number indicated on the Centi- 
grade, and the result is the number 
which would be indicated by Fahren- 
heit, subtract thnty-two from the 
number indicated by Fahrenheit, and 
five-ninths of the remainder is the 
number which would be indicated by 
the Centigrade 

“ When very low temperatures, under 

— 40° Fahr , have to be estimated, a 
mercurial thermometer cannot be em- 
ployed, since this metal solidifies at 
that point, m such cases, alcohol co- 
lored by some matter is used m the 
bulb of the instrument On the other 
hand, mercury boils at about 600° 
Fahr , and, therefore, when very high 
tempcratuics aie to be estimated, a 
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different instrument, termed the pyro- 
meter, is employed 
“ Whatever be the form of thermo- 
meter, it is evident that the indications 
are merely relative, and do not express 
the actual amount of caloric which a 
substance contains The use of the 
thermometer, theiefore, is merely to 
indicate the sensible heat, or that 
which is capable of being radiated or 
communicated from one material to 
another, and for this purpose it is of 
most important application in various 
branches of the arts and manufac- 
tures, serving for the guidance of the 
operative m numerous processes, to 
the success of which it is absolutely 
indispensable ” 

Thimble — The iron ring attached 
to the end of drag-ropes, siege and 
field The thimble is firmly secured 
in its place by a spliced eye of rope 
surrounding its outer circumference 
Thorough-pin — In a horse, is 
the enlargement between the flexor of 
the foot and the extensor of the back 
It is the result of over- work, but hardly 
constitutes unsoundness in a horse It 
should be treated as for wmdgalls 
Thread, Cotton — Is made up in 
skeins of single threads weighing 
about two ounces each It is used m 
atsenals and magazines for quick- 
match, and in a twisted state by sail- 
makers for sewing 
Thread, Worsted— This arti- 
cle is useu m forming the cups of quill 
tubes Twelve ounces will be sufficient 
for about 1,000 cups 
Throttle-valve — A valve in 
the steam pipe of an engine for regu- 
lating the supply of steam to the cy- 
linder In land engines, it is general- 
ly connected to the governor 
Thrush— A foul discharge issu- 
ing from the cleft of a horse’s frog, 
and attended with disorganization of 


— ♦ 

the horn. It is derived from two 
causes, either internal disease or bad 
stable management Apply astringent 
ointments for its cure 
Thumb Screw — A pressme 
screw, an adjusting screw* 

Thumb Stall— In artillery, is 
used by the gunner who serves the vent, 
to protect his thumb 
Tie-Beam — In a roof, is the beam 
which runs across the breadth of the 
building, the ends resting on the side 
walls of the house Two sloping 
rafters called principals are mortised 
into the tie-beam at their ends by a 
joint, and to prevent the principal 
from starting upwards out of the mor- 
tise, it is strapped down to the tie- 
bcam by iron straps, bolted or screwed 
to both timbers* 

Tier Shot — Vide Grape 
Tilt — An awning or covering 
placed over a store cart 
Timber— Wood used for building 
and other purposes For a description 
of the woods of India, the reader is re- 
ferred to Dr Balfour’s Encyclopaedia 
of India, for the timbers of Southern 
India , to Dr Cleghorn’s Work, for in- 
formation of the trees of the North- 
West of India , and to General Cun- 
ningham’s pamphlet on the Timber m 
the Gwalior Territory There is also 
an admirable little work published by 
Conductor Skmner of the Gun-car- 
riage Manufactory at Madras, entitled 
“ Indian and Burman Timbers ” 

The timber used in the manufacture 
of gun-can lages in Madras and Bom- 
bay is obtained from the different loca- 
lities shown in the annexed statement 
Bengal almost exclusively uses Saul 
and Sissoo, which are procured from 
forests in Onde. If Sissoo could be 
•procured m abundance, it would be 
T the best wood for all parts of a gun- 
I carnage 
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The carnage of the new field gun 
for India is made of iron, which will 
i educe the demand for timber, which 
hitherto has been very great 
Timber Hitch — Vide Hitch 
Time — A measure of duration 
Mean or civil time is divided into 
years, months, weeks, days, hours, 
minutes, and seconds For additional 
particular on Time, vide Day 

Time Of Flight— In gunnery, 
the time a projectile takes in describing 
any portion of the trajectory, reckoned 
irom the moment of dischaige, or the 
whole range 

Tin — Is a white metal approaching 
silver in lustre It is found in gieat 
abundance m Cornwall and in paits 
of Europe, m Chili and Mexico, m 
the Peninsula of Malacca, and in the 
Island of Banca It is very malleable , 
it fuzes at 442° Fahr , and contracts 
slightly on consolidation Its density 
varies from 7 29 to 7 6, the lightest 
being the purest metal It is used as 
an alloy with copper for foimmg gun- 
metal Vide Block Tin 
Tin, Sheet — Is made by coating 
iron with tin Tho non is fiist scorned 
or thoroughly cleaned by means of 
an acid, and then immersed in melted 
tin There arc two kinds, single and 
double tin, differing m thickness and 
m the quantity of tin with which the 
iron is coated 

Tirailleur — A sharp-shooter , 
skirmisher , one who shoots at random 
Tirailleurs are likewise riflemen and 
marksmen, used sometimes m fiont of 
the army to annoy the enemy, some- 
times in rear to check his pursuit It 
appears that tiiailleurs weie first em- 
ploj ed m the American army 
Tire 9 or Tyre— An iron band 
which encircles a carriage or cart-; 
wheel There are two kinds of tires, 
viz f the “ ring- tire ” and “streak- 


tire , ff the former, which is simply 
a band of iron fastened on with- 
out any break, has been universally 
used m the artillery service in In- 
dia In tho home service, until very 
lately, the streak-tire, which is fasten- 
ed upon the wheel m pieces, and not 
in one continued ring, has been the 
pattern adhered to , but the ring-tire 
is now ordered for all wheels not ex- 
ceeding three inches in breadth The 
bieadth of field carnage tires is 
three inches, and half an inch thick , 
that of siege carriages, six inches, and 
half an inch thick 

The following method of re-tiring 
wheels may be found useful — 

The first step is to remove the tire 
Lay the wheel face down on the 
ground, and measure roughly with 
the beam compasses the \anous felloes, 
selecting the longest and marking the 
end fiom which it will prove most 
advisable to cut off a piece This will 
probably be that end which has the 
gieatest space between the spokes 
Cut the tire at the bolt hole between 
the two ends of the felloe selected, 
having fast lemoved all the bolts, but 
previous to cutting the tire, it is 
necessaiy to put chisel maiks I, II, III, 
IV, and so on, first on the tire and 
adjoining felloe, at a point diametri- 
cally opposite to where it is intended 
to cut the tnc, and next, on the nave 
and nave box, also at points diametri- 
cally opposite the point of cutting 
The tire may now be cut Many smiths 
prefer cutting it through with a cold 
chisel The best plan to adopt is to nick 
the edge of the tire pretty deeply, say J 
or § inch, with a chisel held upright, 
and with its edge m a radial line with 
the wheel , then turn over the wheel 
and nick the same portion of the tire 
on the other side, then, having placed 
the wheel with its tne and felloes on a 
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couple of anvils, the opposite side being 
a little raised to ensure contact between 
the tire and anvils and not between 
the felloe and anvils, strike three or four 
heavy blows on the tire, first on one 
side, and then, after turning over the 
wheel, on the other side, and the tire 
will break across 

Should the spokes be loose m the 
nave, remove them, and bind a strip of 
canvas over the spoke end which enteis 
the nave, and then drive them home , 
this will make all tight If desirable, 
use canvas painted with red lead paint, 
or vitry will perhaps be thick enough 
But before driving the spokes home, be 
careful to tighten the nave-bands if 
requisite , this may be done without 
cutting the bands, by smart smiths , 
of course the nave-box is supposed 
to have been removed It may be 
necessaiv to put two strips of can- 
vas 01 vitry over the spoke ends, one 
to remove looseness a«i regards the 
breadth of the spoke, the other as 
regards its thickness , but avoid ex- 
cess in this last, as it tends to split 
the nave 

Now put on the felloes, supply fresh 
wedges, and see that the dowel pins are 
not too long, especially where it is in- 
tended to cut the felloe, and cut out by 
guess what will be rather over what is 
required to permit the felloes closing up 
to the spokes at the shoulders of the 
tenons or their outer ends When the 
felloes are close up, see what amount of 
open space or joints there is in the en- 
tire circumference, and if light delicate 
tiring is required, make up the aggre- 
gate of these open joints to £ inch in 
a 5-foot wheel, and proportionally in 
other wheels If the wheel is very 
old, and canvas has been used, allow £ 
an inch for delicate tiring— -never mind 
how these open jomts are “ spaced ” 

thej are bettor pretty equally distal- 
's 


bated all round the wheel Now take 
the perambulator wheel, which is made 
of wood and is a trifle under 8' diameter 
so that one revolution just runs the 
length of a 2-foot rule, and placing a 
chalk mark on a felloe or a joint, and 
with the wheel face upward, measure 
from that mark round the wheel to the 
mark again, keeping the wheel turning 
round just in the same direction as the 
hands of a clock, oi yourself moving it 
continuously round to your right hand, 
and taking care that you avoid the 
hollows at spoke ends You have thus 
the outer circumference of the wheel, 
and setting that mark back by the 
quantity of your open joints and by | 
inch extra for pinch of tire, yon havo 
the tiue inside measurement of your 
tire, when ready foi fitting on the 
wheel 

Suppose the tne cut, and not yet 
welded, allow an excess of length 
of I inch for the quantity necessary 
for the scarf and burning of the metal 
in welding Make the scarf as short 
as possible , £ inch is the very utmost 
that should ever be allowed in a 
field tire When welding bioad tires, 
cant the tnc This permits the blast 
to heat the whole scart instead of burn- 
ing the edge onlj Insist on shoit 
scarfs, and use a little sand m welding 
Bunch and countersink the hole for the 
tiro bolt at the weld , a grape shot 
may be used instead of a countersink, 
striking it with a hammer Heat the 
tire all together, placing say No 5 
lowest, then 4, and so on, the nicks up- 
wards, and ail towards the same compass 
point, the wheel being similarly ar- 
ranged Use two large watering-cans^ 
with flat nozzles instead of the usual 
circular garden nozzles, and fill them 
with water The removal of the tire 
from the fire is often a scene of hnrry 
and confusion, for tnc heat is great 



To prevent this, cool smartly the outside 
of the cow-dung fire by using your two 
watering-cans The smiths can then 
without hurry remove the tiro and 
put it on the wheel When on, at 
once use the cans, or have three or four 
in use, and bheesties ready to fill them 
from a reservoir But before putting 
on the tire, use all the water-cans, to 
reduce it to a dull red heat, and to bring 
at the same time any excessive heat of 
parts to uniformity , also, before tir- 
ing, screw down the nave to prevent any 
increase of dish 
Toat — The handle of a plane 
Tobrab — An Indian term for a 
horse’s nose-bag 

Toggel or Toggle— A belay- 
ing pin A small piece of wood fas- 
tened to the end of a stung or lan- 
yard serving as a hold to grip by 
Tola©— The French measure of 6 
feet, or fi 395 English feet 
Tonnage — By this is understood 
the amount ot space which stores take 
up on board ship, and is calculated 
by weight, in cubic contents — a ton 
consisting of 40 cubic feet , but metals 
and very heavy articles are estimated 
by actual weight without reference to 
bulk 

Tools — Are instruments employ- 
ed to facilitate the various operations 
which have to be carried on by hand 
or by machinery either in wood or 
metal work 

Toothing Flan©— A scraping 
plane, with a perpendicular iron, which 
is grooved on the face to present a 
series of fine teeth instead of a con- 
tinuous edge It is used generally by 
the cabinet-maker for roughing and 
scratching veneers, and the surfaces to 
which they are to be attached to make 
a tooth for the better hold of the glue 
Topographieal Survey— A 
branch of the Surveyor General’s De- 


partment in India, to which is allotted 
jungly and mountainous districts which 
are not considered of sufficient import- 
ance, from a revenue point of view, to 
bui vey on a large scale The work of 
this branch is based on a system of 
tnangulation, and the details filled m 
by plane tabling The usual scale is 
1 inch to the mile 

Topography — A minute and 
particular description of the soil and 
surface of any country 

Torpedo, Electric— This ter- 
rible and deadly weapon of warfare is 
used us a means of defence against 
the approach of an enemy by sea 
By the aid of electricity, this mode 
of defence may be said to render oui 
rivers unapproachable to an enemy’s 
fleet, and even m the deep sea, when 
skilfully placed, to be a source of im- 
minent danger to the strongest iron- 
clad 

During the American war m 1864 r 
the value and importance of electric 
torpedos were fully realized, and taken 
advantage of by the Confederates 

It is related by Mr Holmes, C E , m 
a lecture at the Royal Institution, in 
1866, that, in 1864, the Federal fleet 
passed up the James River, the channel 
way of which was entrusted to a single 
torpedo, placed m mid-channel, and 
which it was arranged was to be ignited 
by electric agency, and to be exploded 
even to the precise second of time 
required To use the words of Mi 
Holmes — 

“ Few illustrations can be more in- 
structive to show the value of the elec- 
tric torpedo, and the deadly nature of 
its effects, than the narrative of the 
springing of this mme 

“ The officer in charge was concealed 
a few yards from the edge of the river- 
bank, snfficiently near to distinguish 
the voices of the officers and crew upon 
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the deck of the steamer, the advaucmg 
vessel of the fleet, carrying five guns 
and 120 men 

“ By previous arrangement it was de- 
termined to reserve this mine for the 
admiral’s ship , the steamer was there- 
fore allowed to pass up the stream un- 
harmed, in advance of the admiral 
The officer in charge of the mine, hear- 
ing, however, the order gnen to fall 
back and send out the boats to drag for 
torpedos, determined to hoist her %s 
she passed down to rejoin the fleet 

44 The explosion took place on a clear 
afternoon, and was witnessed by many 
persons The boilers, engines, and 
smoke stack went up about 20 oi 30 
feet, the boilers bursting at the same 
time, and the hull of the vessel was 
shattered to fiagments 

44 Strange to saj , three of her people 
escaped alive ” 

The subject of torpedo defence 
ranges over a greater space than this 
work will pennit, but the reader, if lie 
desires, will be repaid by a perusal of 
Mr Holmes’ lecture in the Royal 
Institution papers of May 1866 

The torpedo, in its complete form, 
consists of three parts the fuze, the 
thaige, and the torpedo case or tank, 
together with the necessary interval 
and external anangement of electric 
connection and conduction, giving 
the opciator the entire control o>cr 
the mine The fuze that is used, and 
best fulfils .the required conditions, 
appeals to be Abel’s electric fuze , and 
from experiments carried on at Chat- 
ham, compressed gun cotton is likely 
to form the chaigc for torpedoes 

In a lecture delivered at the Ro\al 
Institution, Whitehall, m June 1870, by 
Colonel A k Court Fraser, cb,rl, 
after discussing the subject of gun-cot- 
ton for torpedoes, remarks as follows 
44 There is another point that is im- 


portant A charge of gun-cotton cal- 
culated to do the same work as a given 
charge of gunpowder would occupy 
only one-fourth to two fifths of the 
space , the cost of the torpedo, there- 
fore, would be reduced in proportion, 
as also the labour m handling, fixing, 
or mooring it, also the Bpace required 
for storing torpedoes Again, if it 
were required to employ 4 buoyant ’ 
torpedoes, the amount of buoyanev, 
or buoj power, required to keep them 
in place, would sumlaily favour the 
employment of the gun-cotton charge ” 
Torsion or Twisting* — Is 
seen m the force exhibited by a weight 
attached to a silken thread or wire, 
which is made to revolve several times 
in the same direction, whereby the 
silk becomes twisted, and is then dis- 
engaged, the fibre of tbe silk m virtue 
of its elasticity untwining itself, and 
causing the weight to revolve m a con- 
tiaiy direction, the process of untwin- 
ing continuing until the filament le- 
coveis its oiigmal position 

Touch-Hole — The primitive 
name for the vent of a gun 

Tour of Duty — Duty m succes- 
sion As defined in the Queen’s Regu- 
lations, 44 the tour of duty is to be from 
the senior downwards 
44 The 1st is the guard of the So- 
vereign , 

44 2nd, Those of the Roval Family , 
44 3id, Those ofthe Captain Gcnoial 
or I leld Marshal commanding the 
army , 

44 4th, Detachments, or out-posts , 

44 5th, General Officers’ guards , 

44 6th, Ordinary guards in camp or 
garrison , 

44 7 th, Piquets , 

44 8th, General and garrison courts- 
martial, and duties without arms, or 
of fatigue 

44 Officers on the inlying piquet are 
s 1 
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liable to be relieved, and to be employ- 
ed on other duties 

“If an officer’s tour of duty happen 
when he is on the inlying piquet, he is 
immediately to be rclic\cd, and to go 
upon that duty , and his tour upon 
piquet is to pass him 

“ If an officer’s tour of duty for piquet, 
general or garrison court-martial, 01 
fatigue, happen when he is upon 
auy other duty, he is not to make good 
that piquet, court-martial, or duty of 
fatigue, when he comes off, but Ins 
tom is to pass, and m the like manner, 
if he shall be upon a gencial or gan ison 
corn t-martial, or duty of fatigue, and 
his tour of guard or detachment sh ill 
happon, such guaid or detachment is 
to pass him, and he is not to be obliged 
to make it good 

“ When, from peculiar circumstances, 
it is probable that a considerable tunc 
maj elapse before the sentence of a 
court-martial be made known, the 
members arc liable to lctum to, and 
do duty with, then lespeetivc coips, at 
the discretion of the Geneial officer 
commanding, but they aic on no 
account to quit the station whore the 
court-martial is held, without special 
authonty, until the sentence shall have 
been approved and continued 

“ A com t-martial, the members of 
winch shall have been assembled and 
sworn, is to be reckoned a duty, though 
they shall have been dismissed without 
tiyiug any peison 

“ When an officer is warned in orders 
for one duty, he is not to be placed on 
any other duty without authority 

“ An officer is not to exchange his 
duty with another, without leave of the 
commanding officer of his regiment, 
or other authority by which he was 
placed on that duty. 

“ A regiment, detachment, guaul, 
piquet, or fatigue-party is not entitled 


to exemption from a tour of duty, 
unless it has marched off the ground 
where it may have been ordered to 
parade ” 

Tournament — A military ex- 
ercise which took its origin from the 
ancient gladiatory combats, which 
had for their objects the training of 
the youth of the day m all exercises 
tending to make them active, athletic, 
and expert in the art of war This 
left! to those encounters termed jousts, 
in which a couple of knights met 
each other to test their prowess and 
gallantry, being clad in armour and 
using weapons of warfare, such as the 
sword and lance, as then arms On this 
followed the tournament, a gathering 
held for the purpose of bringing to- 
gcthci a number of knights who should 
have the opportunity of exhibiting 
before this assembly their deeds of va- 
lour In such encounters, as w r erc held 
umlei the name ot tournaments, in the 
middle ages, life was not unfreqncntly 
sacrificed , but the knight who slew or 
disabled his adversary was indemnified 
ngainstall consequences In later times, 
to make the tournament more a field 
for deeds of stiength and prowess 
than for deadl) combat, two sorts of 
arms w r ere employed, those expressly 
made for the purpose, — viz , lances with 
blunt heads of lion, and the ordinary 
arms of warfare with which knights 
had the oppoitunity, if permitted, of 
signalising themselves hi more than 
ordinal} degree Every knight attend- 
ing was required to show noble birth, or 
rank, as a title to admission These were 
at first proclaimed by the heralds with 
sound of trumpet , and hence the word 
Blazonry (which signifies the correct 
deciphering of the heraldic symbols 
on a coat-of-arms,) deuved by some 
fiom the Gei man blasen, to blow Aftei- 
wards, when aimorial bearings be- 
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came general, the shield of the knight 
gave token of his rank aud family 

As time went on, and in succeeding 
centuries, tournaments were graced by 
the presence of ladies, who distributed 
the prizes to those knights whose bear- 
ing in the encounter stamped them 
as worthy of lecogmtion, and we find 
still later on, in the leignsof Edward III 
and Hcmy V, that thejousts or tourna- 
ments were generally held in honor of 
adies, every knight being bound to 
iosscss, m leality, or in show, a dame 
)f his affections, for whose sake all 
these deeds of chivalry weie performed 

Tourniquet — In surgery, a 
bandage which can be tightened or 
compiessed to any extent It is chiefly 
used to stop heemorrhage in cases of 
amputation, and is invaluable on the 
field of battle 

Tow — Flax or hemp read) for spin- 
ning 

Tower — A mo\able engine used m 
ancient sieges, aud of such a height as 
to place the besiegers, by being thus 
raised, on a moie equal footing with 
the besieged 

Trace— In fortification, to mark 
out on the ground the dimensions of a 
work 

Traces — Form a very essential 
part of harness, and are indispensable 
to the draught They consist of lead 
and wheel, long and shoifc traces, and 
arc made of white rope, encased in a 
leather coienngoi pipe, having a trace- 
hook and trace links at either end 
Track of Artillery Car- 
riages — Is the breadth contained 
between the two wheels of a carriage, 
measunng from the outer rim of each 
wheel It is ordered that the hack 
of field artillery carnage wheels, in 
future manufacture, is to be 5 feet 
2 inches from outside to outside of 
the tire 


Traction — Vide Angle of Trac- 
tion 

Trail— The beam of a fieM car- 
liago extending from the rear of tho 
brackets to the end of the beam, and 
which, when unlimbered, rests on tho 
ground at an angle of about 21°, and 
when limbered up attaches the limber 
to tho gun-cairiago The beam of a 
gun-carriage is cither made out of one 
block, or ot two pieces of timbor tabled 
together, under either circumstances it 
is termed a block-trail carnage The 
tiail of a siege bracket carnage is the 
extremities ot tho cheeks which rest 
on the ground 

Since the introduction of the 9-Pr 
M L rifled gun for India, the trail 
has been changed lrom a block to a 
biackct trail made ot iron 

Trail-Plate — The iron work 
attached to the end of the tiail which 
includes the tiail-plate eye This eye 
oi loop is fixed m the R P carnages, 
and forms a part of the trail-plate 
Swivel loops haye been used in the 
Madias carriages, and they are said 
to lni\e this advantage, that if the gun- 
cainuge upset, it does not entail the 
fall of the limber 

Train — In a military sense implies 
the oidnance, carnages, ammunition, 
and in fact all the apparatus aud im- 
plements of war which are required at 
a siege, — hence the term siege train 

The term is also used in mining to 
cxpiess the powder laid b) the miner 
for some distance along the ground, up 
to the ebaigc, and by which means the 
charge is ignited 

Train Bands — A body of men 
which foimerly constituted the militia 
of Loudon, and out ot which the3id 
Buffs were raised 

Trajectory — Is the path de- 
scribed by a projectile m the air oi in 
vacuo. The curve described m passing 
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through the atmosphere is due to three 
forces, — the force of projection, gravity, 
and the resistance of the air 

Transit— In astronomy, the pas- 
sage of any heavenly body over a 
larger one, as Mercury or Venus over 
the Sun 

Transit Instrument— Is an 

instrument for observing the time of 
passage of a celestial object across the 
meridian It consists of a telescope 
attached to a transverse hori/ontal 
axis, the ends of which arc directed to 
the East and West points of the hori- 
zon 

Transom — A stout piece of tim- 
ber or beam connecting two correspond- 
ing parts of a carnage Siege carriages 
hitherto formed of two brackets, are 
connected together by three transoms, 
but the length of the transoms, which 
regulates the width of the carriage, 
varies according to the nature of the 
gun 

Transports — Vessels taken up 
by Government for the conveyance of 
troops The approximate amount of 
tonnage required for the transport of 
tioops is about 270 tons to every 100 
men Vide Queen’s Regulations foi 
the Rules and Regulations attending 
the transport of troops The room 
given, and the precautions to be taken 
in the transport of horses, will be found 
in the proceedings of the R A In- 
stitution papeis Nos 1 and 0 of 1868 
Smce the first edition of this work, 
the Indian Government has built a fleet 
of laige steam vessels for carrying 
out the relief of the European tioops 
between England and India, capable 
of containing a couple of regiments or 
upwards The port of embarkation 
and debarkation m India is Bombay 

Trapezium — A quadrilateral 
figure, whoso sides aie uuequal, and 
none of winch are parallel 


Trapezoid— Differs from a tra- 
pezium, inasmuch as two of its sides 
are parallel 

Traverse— In gunnery, & term 
applied m laying a piece of ordnance, 
whenever it is necessary to point the 
muzzle either to the right or left of the 
position it is in In smooth-bore pieces, 
mounted on carriages, traversing takes 
place from the trail With mortars it 
is performed bv haiul-spikes in rear and 
front of the bed The Armstrong gun 
has an adjusting wheel screw which 
enables the pointer to tiaverse the gun 
with his own hand and with the great- 
est accuracy 

Traverses— In fortification, are 
portions of parapet thrown across the 
covered way on the prolongations of 
the faces of bastions and ravelins, and 
at the entrance of the re-entering placo 
of arms , passages or crochets aie cut 
into the glacis, to enable the defender 
to circulate round the tiaverscs 

Traversing Hand-spike — 
In field carnages, is attached to the 
end of the tiail , it is movable, and 
when the gun is not in action, is 
packed away into its place, being strap- 
ped on the surface of the trail There 
is also a spare hand-spike carried 
undeineath the trail The trail handle 
attached to the new field gun for 
India is made of lion, T shaped, and 
fixed to the trail in such a manner 
that it can be laid flat on it when not 
required, without being unshipped It 
was the handle in use with the late 
Indian Artillery Batteries 

Traversing Platform— Vide 
Platform 

Treadle — As described in Weale’s 
Series, a lever or frame connected by 
a rod to the crank of a foot lathe, to 
give motion to the crank shaft , it is 
pressed down by the left foot of the 
turner, and raised bj the centrifugal 
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force of the fly-wheel or large pulley 
which is fixed on the shaft 

Trench Cart — Vide Cart, 
Tiench 

Trenches — In offensive works 
and batteries, it is necessary on many 
occasions to throw up a parapet, from 
earth excavated in rear of the parapet , 
such an excavation is termed a bench 
The usual depth of trenches is 3 feet 
Should the nature of the ground be 
such as not to yield sufficient eaith 
for the paiapet, a small ditch must be 
made in front In a siege, the ap- 
proaches made by the besiegers are 
termed trenches, which are usually 
opened at about 600 yards from tbe 
place To open the trenches is to 
“ break giound” for the purpose of 
carrying on approaches towards a be- 
sieged place 

Trestle — A piece of timber or 
metal supported at each end by legs 

Tret — Is an allowance ot 4lt>s m 
every 104lbs weight ot goods, to com- 
pensate foi dust oi anv foreign mattci 
which may intrude itself into the 
goods 

Triangles — An instrument 
used at one time in the army for the 
purpose of tying soldiers to when 
sentenced to receive corporal punish- 
ment It consisted of thiec poles 
fastened together at the top, and which 
were susceptible of having the kgs 
stretched out m the shape of a triangle 
In each leg theie was a spike which 
kept it firm on the ground , an iron 
bar, breast high, was fastened acioss 
one side of the triangle 

Trigonometrical Survey— 
Is thus described in Brando and Cox’s 
Dictionary — “ When a survey is to be 
effected on a large scale, as for making 
a geometrical map of a country, or 
for measuring an arc of the terrestrial 
meridian, not onty is minute accu- 


racy required in all the practical parts 
of the operation, but it becomes r*'' 
cessary to have regard to the curVatuic 
of the earth’s surface, the effects of 
temperature, refraction, altitude above 
the sea, and a host of circumstances ot 
which the influence is wholly unappie- 
ciable in the practice of ordinary sur- 
\ c> mg ” In India, the ti igonometncal 
survey has been earned on, for many 
years past, under the most able men 
of the Indian, now Royal Engmeeis, 
and from the extont of the countiy, 
their operations are likely to continue 
for a lengthened period For a detailed 
description of the mode of canying on 
a trigonometrical survey, the reader 
is referred to the above-quoted work 
Trigonometry — The ait of 
nieasunug triangles, or of calculating 
the unknown sides of any triangle 
It is either plane or spherical 

Tringle— A riband or piece ot 
wood nailed on the sides of a tra- 
versing platform, to prevent the trucks 
fiom lunmng off in the recoil 

Trituration — Pulverising the 
mgicdients ot gunpowder kWeMix 
Tropic of Cancer— Is a small 
circle 23 \ Q north of the Equator and 
parallel to it. 

Tropic of Capricorn — As 

described in Milner’s Descriptive Atlas, 
is a small circle 23£ p south of the Equa- 
tor and parallel to it The tropics on 
the terrestrial sphere divide the Torrid 
from the two Temperate Zones , and 
the Polar Cn'les, each of which aie 
664° from the Equator, divide the 
Temperate from the two Frigid Zones 
Twice m the year the sun is vertical 
to those who dwell in the Torrid Zone, 
consequently at noon they deflect no 
shadow At other times their shadows 
fall at noon, north or south, according 
as the sun is north or south of them 
Those who dwell in the Temperate 
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Zones have their shadows at noon 
always cast one way, — towards the 
north in the North Temperate Zone, 
and towards the south m the South 
Temperate Zone 

Trot — The next pace of a horse 
alter the walk It is about sc\cn 
miles an hour 

Trough for Hale’s 
Rockets — This machine is adapted 
ior hung all natuies of Hale’s lockets 
It is made of plate-iron, and is sup- 
ported on two short legs in lear and a 
tn pod in front There is an airangc- 
meut at the lear end of the trough by 
which the rockets may be fired with 
the friction tube and lanyard 

The elevation has to be obtained by 
moving the legs closer 01 farther apart 
as icqniied 

Trous-de-loup— Or trap-holes, 
are rows of pits in the form of invert- 
ed cones or pyramids made before a 
work, and having a stiong palisade or 
stake m the centre of each To pre- 
vent the enemy’s riflemen fiom making 
use of them, they should be made 
eithei too deep or too shallow, — that is 
either 8 feet or 2] feet deep 

Truce — A suspension of hostili- 
ties foi the purpose eithei of paileymg, 
1) laying the dead after a battle, oi any 
other purpose thought fit by the Com- 
maudeis of the opposing foiccs buch 
a ti uec may be termed partial or tem- 
poiai> A tiuce, or generil armistice, 
ior the termination of hostilities, oi 
ior the puipose of cauying out some 
important object m which both sides 
are liiteiested, — such as the ainustico 
offered by Pi ussia to Fi ance for 25 da) s 
to carry out the election of the consti- 
tuent assemblies, but which was refused 
by Fiance,— requires the ratification 
of the sovereign power, or generals hav- 
ing full power to execute Pcisons 
bearing a flag ot truce iiom the enemy, 


arc, in the terms of the Queen’s Regula- 
tions, to be treated with attention and 
civility , but as communications of 
that nature are frequently designed for 
the purpose of gaining intelligence and 
of reconnoitring the army aud its out- 
posts, the most stuct and efhcacious 
means are to be adopted to frustrate 
such intentions 

Truck Carriage — An inferior 
kind of platform wagon It is used 
for cairymg ordnance and heavy boxes 
foi short distances , foi taking guns 
thiough the passages or sally-ports in 
which there arc no short turnings There 
aic three sizes of tiuek carnages, — 
large, medium, and small Guns aic 
mounted on them, and lashed in the 
same manner as on sledges 

Truoka — Small iron wheels 
attached to garrison standing carnages, 
wooden ones to ship carriages 

Trumpet — A wind instrument, 
made usually of brass, and used by the 
Cavaliy and Aitilleiy foi sounding the 
v aiious calls of these Regiments 

Truncated Cone— The frus- 
tium of a cone, the top ot which is 
cut off by a plane parallel to its 
base 

Trunnion Holes — A cavity 
made in the upper part of the gun- 
carnage brackets to leceive the tinuni- 
ons Siege carriages have tiavelliug 
tiunnion holes as well as firing holes 

Trunnion Rule — As described 
in Simpson’s Nav al Gunneiy, is used 
foi measuring the distances of the trun- 
nions from the rear of the base nng It 
is a long graduated rule, having on it a 
piece of metal m the shape ot an L, 
one leg of which rests on the top of the 
ti unnion, while the other rests against 
its side, and the distance of the trun- 
nion from the base ring is read off fiom 
the staff This mstiument is used in 
the U & Artillery 
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Trunnion Sight, Arm- 
strong Gun — This sight, which 
is used with the 40-Pr (old pat- 
tern), 20-Pr , 12-Pr , and 6-Pr , is 
made of steel in one piece, and is 
screwed into the sides of the trun- 
nion pieces In the 40-Pr (new pat- 
tern) and 9-Pi guns, the trunnion 
sights are made of gun-metal studs, 
slipped and locked into sockets fitted 
in the guns for then leception and the 
top of the studs aio not finished until 
after they aie fixed on the gun The 
finishing of the sights is then done by 
means of the sighting instruments 
The solid steel trunnion sights are 
fixed or icmoved bv the double ended 
spanner of the smith’s tools The 
trunnion sights of the new 40-Pr 
and 9-Pr guns can be icmoved or 
fixed at a moment’s notice b) simply 
1 -using the brass collar, giving the 
sight a quarter turn from left to right 
to release the stop fiom the leccss in 
the bottom of the socket, and lifting 
it out , the sights can be replaced by 
rc\crsing the opei ition 

Trunnion Square — An in- 
ti uinent used for ascertaining the 
position of the trunnions in relation 
to the axis of the Imre It has a mov- 
able wrench and sliding point 
Trunnloning Machine— A 
turning lathe in which the ti minions 
for ordnance are turned The piece is 
secured in the turning lathe by two 
centies which are made to pi ess against 
the extremities of the tiunmons, and 
while a rotatory motion is communi- 
cated to the gun about the axis of 
these trunnions, they are turned by 
cutters picssed against them 

Trunnions— Are two solid cy- 
lindrical pieces of metal bj which the 
gnn is supported on its carnage m the 
trunnion holes, and on which it moves 
as on an axis, so as to admit of any 


required elevation being given to it 
Trunnions arc cast sometimes wi fl 
their axis a little below the axis ot 
the piece, and at right angles to it, and 
sometimes with their axis in the same 
plane with that of the picco They 
should be of equal diameter, and about 
one calibre m diametei and length 
Many of the smooth-bore pieces m the 
set nee, except howitzeis, have the 
axis ot the trunnions below that of 
the piece , but m all guns made at the 
picsent day, it passes tlnough the axis 
oi the piece 

Trussing 1 — In carpentry, is the 
mode of strengthening any beam 
which is long in porpoition to its 
breadth and thickness, and which is 
incapable of supporting much addi- 
tional load It is a modo adopted in 
sticngthcning the gndei foi floois 

Tube, Slectrie — The lmen- 
tion ot Mi Abel, Chemical Exammci 
to the War Office This tube is used 
for firing guns at proof, and has 
supei seeled the galvanic tube for this 
pui pose It can be used for filing 
a huge number of guns simultane- 
ously It is also used foi firing the 
time guns at laige stations by means 
of an oidinaiy telegraph wne fiom 
whatever Observatory the electric bat- 
tuy may be placed in This tube 
can he hied by means of any eleetnc 
agency, but is especially intended to be 
fired by means ot an electro-magnetic 
apparatus, or “ magnetic cxplodei ” 

Tubes — in the artillery service, 
are used for discharging ordnance 
There are several natures of tubes, 
the most common being the friction 
tube made of copper,— hut there aie 
friction tubes made of quills with loops 
for the service of the navy 

Tucked-up— A term given to a 
horse out of condition, and whose flesh 
has shrunk away from his flanks 
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Tn£B — Straps used m shaft har- 
ness for keeping up the shafts 

Tullub— An Indian term signify- 
ing a demand, but it is commonly used 
amongst the natives of India when 
speaking of their monthly pay 

Tumbler— One of the limbs of 
a innsket lock 

Tumbrils — Arc covered carts, 
and aie used for a variety of military 
purposes 

Turn-table — A circular plate 
of metal carrying rails of the same 
gauge and on the same level as the 
adjoining rails The plate is movable 
on a central pivot, supported under- 
neath, at different intervals, and near 
the circumference, by small wheels 
It is placed at the crossing of one or 
more lines of rail, and on the engine 
or carriage being placed upon it, the 
plate is moved round in the direction 
required 

Turner — A mechanic whose busi- 
ness is to shape wood, metal, and 
other hard substances into round or 
oial figures, by means of a machine 
called a lathe In turning, the work 
is usually put into the lathe, and made 
to revolve with a circular motion about 
a fixed line or axis, it is worked to 
the intended form by meant of edge- 
tools piesented to it, and held down 
upon a fixed rest The projecting 
parts of the woik arc thus brought up 
against the cutting edge, and are cut 
off, whereby the outer surface is so 
1 educed as to be at an equal distance 
from the axis of motion, and thus it 
piesents a circular figure If the axis 
be made movable during the revolu- 
tion of the work, we may have oval 
and rose engine turning 
Turning: Ordnance— This is 
accomplished at the time the piece is 
being bored (vide Boring Machine), 
cutting instruments being applied to 


the extenor of the gun, which is 
turned down to the proper size That 
portion of the gun situated between 
the trunnions cannot be so removed, it 
is therefore taken off m a planing 
machine, in which the piece moves 
backward and forward under the cutter 
Such portions of the surface as cannot 
be reached by these two machines are 
removed by the chisel 
Turpentine— ( Vide Spmts of 
Turpentine ) 

Tutenag* — An alloy of 8 parts 
copper, 3 of nickel, and 6£ of zinc 
It is a very hard, fusible alloy, not 
easily rolled, and is best adapted for 
casting It sometimes contains a small 
pioportion of iron 
Tuyere — A blast pipe 
Twist — Is the spiral turn given to 
thegioovesof a rifled gun round the 
inner surface of the barrel 

tr- 

Uhlan — This is said to be a 
Polish woid The name will be fami- 
liar to all who have read the accounts 
of the late continental war describing 
the value of the light horsemen at- 
tached to the Prussian Army 

The following account of the nse 
of these troops will, doubtless, be in- 
teresting — 

“ Stnpped of all mystery, the Uhlan 
is merely a light horseman, whom the 
astute Prussian generals employ as 
ca\ ally ought to be employed They 
have well-nigh abandoned to the 
French commanders the fatal custom 
of launching horse-soldiers against m- 
fautiy The utter destruction of the 
French Cuirassier regiments, which 
charged in the face of the needle gun, 
and the shrapnel batteries at Woeith, 
has shown what must, for the futuic, 
be the fate of heavy cavalry when 
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matched against foot soldieis armed 
with the breech-loader and supported 
by artillery The Germans, it is true, 
have also their ponderous squadrons 
of horse, which they have once or 
twice flung against the Fiench line, 
only to waste noble stuff , but the 
major part of their splendid cavalry 
is light, and it is so numerous that 
it can be used to mask all then own 
movements, and, like a swarm of 
spies, to search the country of the 
enemy , to gather information from 
all quarters , to facilitate, and often 
to render unnecessary, an armed at- 
tack ) and to bewildei, while hanass- 
mg, the foe Heavy cavaliy is still 
proved most useful m warfare in order 
to break a wavering front, to com- 
plete a repulse, or to secure all its 
fruits But the Prussians have been 
the first to carry out to its full Extent 
that employment of light cavalry 
which had been urgently recommend- 
ed by General Trochu, by General 
Sherman, and many other masters of 
modern warfare In the American 
conflict, Lee rushed on his ruin at 
Ucttysburgh for lack of using his 
Southern Uhlans , while Sheii dan, by 
dexterously employing those of the 
Noithern flag, took the Peteisbuigh 
defences General Sheridan, who is 
n >w with the Prussian Army, must be 
wonderfi lly interested to see how 
Sherman’s example, with his renown- 
ed 4 raiders,’ has been developed by 
the eclaireurs of the Crown Prince 
Nelson called his frigate the 4 eyes of 
his fleet,’ but the Uhlans are eyes, 
ears, and hands all m one , for, besides 
picking up information from every 
point of the compass, they have, by 
sheer audacity and the picstige of 
their ubiquity, also picked up towns 
and villages for the mam army in 
their rear. It would be more accurate, 


perhaps, to call them the antenna of 
tho host, for they at onco inform aim 
shield the jnass which sends them 
forth Put out just like 4 feelers * m 
every direction, they make a ring of 
mystery round their own army , the 
enemy does not know where to have 
it , while they canv back ample and 
constant information to their chiefs 
The French have utterly failed in 
respect of their intelligence depart- 
ment , they were outwitted at Wis- 
semburg and at Foibach, and we can- 
not wonder when we read such a 
statement as that subjoined from a 
letter dated at Rethel on the 25th 
4 1 was surprised last night at the 
facility with which I rode through tho 
French lines at dead of night I did 
not hear a single 4 qui vive,’ and don’t 
think I saw a single sentrv 1 Franco 
has forgotten many lessons of the 
First Napoleon, and amongst them his 
keenness to obtain information in the 
field ” 

Ultimatum — In diplomacy, the 
final condition offered by one Govern- 
ment or its lcprcscntative, for the set- 
tlement of its disputes with another , 
or, in the case of any unusual disturb- 
ance or loss experienced by friendly 
subjects from the riotous conduct of 
the inhabitants of a country Also a 
demand made for reparation, which, if 
not acceded to within a certain time, 
necessitates the withdrawal of the am- 
bassador, and a state of war ensues 

Unattacfred List— This term 
has reference chiefly to the Army m 
India, where the services of soldiers in 
the ranks are occasionally transferred 
from regnnenta 1 to staff employ, and 
placed on a sepaiate list, which re- 
moves them altogether from their le- 
giments If for any reason a soldier 
returns to his legiment, ho resumes the 
rank he originally held in it, unless 
t 1 
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he has been reduced to the ranks by 
sentence of a Court Martial All men 
attached to the Ordnance or Commis- 
sariat Departments are placed on the 
unattached list. 

Unoap — This term is used in 
taking off the cap of a fuze In Boxer’s 
fuze, tho cap is made of sheet tin 
Underneath the cap is a small disc of 
card-board, to which a piece of tape 
is attached, this tape is allowed, 
when tho cap is put on, to hang out- 
side the fuze, having a knot at the 
end When the fuze is required to be 
used, the tape is taken hold of, and with 
a slight jerk, the cap is freed from 
it 

Under-arms— Troops are said 
to be under-arms when assembled on 
parade, fully armed and accoutred 

Uniform —The dress of an officer 
or soldier on parade or on duty It 
appears that, however ancient the cus- 
tom of clothing m some distinguish- 
ing manner tho soldiers of nations is 
allowed to be, it is impossible to trace 
the first adoption of military uniform 
beyond the 11th centuiy 

During the crusades into Palestine 
and Constantinople, the Western Na- 
tions first adopted the use of rich gar- 
ments, which they wore over their 
armour The Saracens also wore tunics, 
or close garments, over their armour, of 
plain or striped stuff, which custom 
was followed by the Crusaders 
Uniformity— Vide Measure of 
Uniformity 

Union Jack— The national flag 
of Great Britain and Ireland The 
ancient English flag was the banner of 
St George , on the union of Scotland 
with England, the banner of St Andrew 
was added, and on the union with Ire- 
land, that of St Patrick, — of which 
three the Union Jack was compounded 
It now consists of the red cross of St 


George, and a red and white diagonal 
cross, the last two being side by side. 
The whole are on a bine ground 
Unit — The base of any number 
or thing npon which future calcula- 
tions are made, as a brigade is of an 
artillery command 
Unlimber — To disconnect from 
the gun or carriage the limber attached 
to it It is performed with light field 
carriages by two of the numbers, some- 
times assisted by a third, taking hold 
of the trail handle and lifting the trail 
off the pintail hook 

Unalaked Xiime — Another 
name for quick-hme 

Unspike — Extracting a spike 
from a gun, which can be perfoimed 
bj one of the following methods 
Fire a full charge, double shotted, and 
lay a leader of quick-match along tho 
bore,* or ram )unk wads over tho 
chaige, laying quickmatch also, in this 
case, along the bore, in a stiip of wood, 
with a groo\e on tho under side Or 
take out some of the metal at tho 
upper orifice of the vent by pouring 
nitric acid into the gioove for some 
hours before firing If this method, 
several times repeated, is not success- 
ful, unscrew the vent piece, or drill 
a new vent 

V. 

Vacuum — Empty space from 
which all atmospheric influence has 
been withdrawn , thus, the air exhaust- 
ed from under a receiver by an air- 
pump causes a vacuum 
Valise — A cylindrical case cover- 
ed with cloth, which is placed behind 
the cantle of a mounted man’s saddle 
In the artillery service, it contains the 
driver’s kit 

Valve — In hydraulics, &c , a bd 
over an opening which is so contrived 
that it shall open by excess of pressure 
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m only one direction, to permit a fluid 
or gas to pass , as soon as the excess 
of pressure is removed, it again closes 
and prevents its return 

Vanguard — The advanced 
guard of an army 

Variation of the Compass 

— Is thus explained in Lardner’s 
Handbook of Natural Philosophy 
“ By comparing the direction of any 
celestial object, whose real azimuth is 
known, with the direction of the 
needle, its apparent azimuth will be 
found, and the difference between the 
apparent and real azimuth is m that 
case the variation of the compass ” 

Varnish — Is a solution of resin, 
or of a gum lesm, in a liquid, which 
being spread over a surface, eiapo 
rates, and leaves the solid in the form 
of a brilliant, transparent film The 
principal substances used in varnishes 
are the following — 
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The resins, or, as the varnish-maker 
calls them, gums, may be used eiU< 
singly or combined, and the sair 
remark applies to the solvents. Or 
of the most desirable qualities in 
varnish is durability, a quality whic 
depends greatly on the comparator 
insolubility of the resin employed, i 
hardness, toughness, and permanent 
ot colour The following is a goc 
varnish for polished iron-work tool 
&c 

Spirits of Turpentine, 4 lbs 
Dammcr 1 lb 

Put the spirits of turpentine into 
large bottle, pound the dammer ve 
fine, and pour it gradually into t 
bottle, keeping tho composition 
intervals well stirred When all t 
dammer is well mixed, place the boti 
in the sun for 3 or 4 hours, and wh 
thoroughly amalgamated, the compo 
tion is fit for use Apply lightly, t 
varnish quickly dries, and is almc 
imperceptible 

To keep Rust f tom Iron 
Pure Grease 6 lbs 

Rosin 2 „ 

Pound the rosin fine, boil the grea 
and after skimming from any impu 
ties, mix the rosin well with it, th 
cool the mixture, and apply it to yo 
iron works 

Vedette— A mounted sentry < 
tached from a piquet The duties 
vedettes are thus described m i 
Queen’s Regulations “The vedet 
or sentinels on out-post3 are to 
placed so that they can best obsei 
the approach of the enemy, and co 
mumcate by signal to their respect] 
posts, as well as to each other , 
night, or m thick weather, they are 
be double ” 

Velocity — The rate of motion 
a particle at any instant of time 
called its “ velocity ” at that msta 
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The velocity of a particle moving uni- 
formly is measured by the distance 
passed over m any assumed unit of 
time , and the velocity at any proposed 
instant of a particle m variable motion, 
is measured by the distance which 
would bo passed over m an unit of 
time, if the motion from that instant 
were to continue uniform during the 
unit of time 

In gunnery, the velocity of spherical 
and elongated projectiles is detcimincd, 
now-a-days, with instruments of ex- 
tiaordmary ingenuity and accuracy, 
enabling the operator to calculate tlic 
lcsistance of the air to such pro- 
jectiles, cither at the mu//lc of the 
gun or at any point in their flight 
From the observations taken with these 
beautiful instruments termed “ chrono- 
graphs,” all ballistic problems can be 
solved Vide Professor Bashforth’s 
oud Captain W II Noble’s repoits 
and experiments for determining the 
resistance of the air to projectiles 

Vent — The channel or communi- 
cation m a piece of ordnance between 
the priming powder oi friction tube 
and the charge The vent in smooth- 
bored cast-lion guns is in a plane at 
right angles to the axis of the piece, 
but slightly inclined to it In heavj 
built-up guns, it is bored vertically 

Vents arc &tlis of an inch in diameter 
The vent in bionze guns is not dulled 
in the metal of the gun, but m a cop- 
per plug, which is screwed into the 
piece, copper is used m consequence of 
the peculiar property it possesses of 
withstanding the action of ignited 
povv der better than other metals The 
vents used in cast-iron guns arc made 
also of copper, as well as those of rifled 
guns, but specially hardened There are 
two kinds of copper bushes for smooth- 
bored guns,—wr , the “through vent,” 
and the “cone vent” The through 


vent is a cylinder of 1^ inch in dia- 
meter cut with a screw thread 1^ inch 
deep, and having a square head, bj 
means of which the bush is screwed 
into the gun 

A cone vent is of the same shape and 
size as a through vent, except near the 
end, where the screw thread terminates 
and the cylinder merges into the fru- 
stinm of a cone, inch in length, and 
£th inch in diameter at the extreme end 

When a gun is to be bushed for 
the first time, a cone vent is invariably 
used, because the copper will be denser 
and tighter at the bottom of the vent 
than would be the case with a bush 
screwed all the way down The vent in 
MLR guns does not enter near the 
end of the bore asm S B guns, but 
at a point -£ths the length of the service 
cartridge from the end, for it has been 
proved bj experiment that by igniting 
the cartudge at this point, the maxi- 
mum initial velocity is obtained 

Verdigris— Oxide of Copper 

Vernier — A graduated movable 
index used for measuring minutely the 
equi-distant divisions of a graduated 
scale As described by Mr Heather, in 
his Treatise on Mathematical Instru- 
ments, it is so constructed as to slide 
evenly along the graduated limb of an 
instrument, and permits of distances 
being measured or observations read 
off with lemarkable nicety In the ver- 
nier scale, described at page 11 of Mi 
Heather’s work, the divisions on the 
lower or subsidiary scale are longer than 
those on tho upper or primary scale 
In the vernier now to be described, the 
divisions are usually shorter than those 
upon the limb to which it is attached, 
the length of the graduated scale of 
the vernier being exactly equal to the 
length of a certain number (n — 1) of 
the divisions upon the limb, and the 
number (») of divisions upon tho ver- 
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mer being one more than the number 
upon the same length of the limb 
Let, then, l represent the length of 
a division upon the limb, and v, the 
length of a division upon the vernier 
so that (n — 1) l = nv, and therefore 

L— V = L— 5r± L =2 L , 

n n 

or the defect of a division upon the 
vernier from a division upon the limb 
is equal to the rath part of a division 
upon the limb, « being the number of 
divisions upon the vernier 
Vertex— The summit, height , the 
culminating point of a shot’s curve or 
traj€ctoiy 

Vertical — Upright , perpendicu- 
lar to the surface of the earth or 
smooth water 

Vertical Fire— The firo from 
ordnance at high angles, for instance 
from mortars, which being generally 
fired at an angle of 45°, the shells are 
observed to attain great height in their 
flight and to descend at considerable 
angles Major (now Lieutenant-Colo- 
nel) Owen, in his lectures on Artillery, 
remarks that “the fire of shells 
from moitars at high angles of eleva- 
tion is most un certain as regards 
accuracy , the reasons of this are, 
that the shells having comparatively 
low velocities but long ‘ times of 
flight’ aie peculiarly liable to con- 
siderable deviations from wind and 
other distuibmg causes , also that the 
angles of descent of moitar shells, 
fired at the usual angle of 45°, are so 
great, that unless the object be of some 
extent, an error in range of a few 
} ards over or under might render the 
shell useless, whereas, when a projec- 
tile is fired at a low angle of elevation, 
so much ground is covered by it before 
and after grazing, that a few yards 
under or over would not probably pre- 
vent it striking the object The very 


greatest care is required in weighing 
out the charges, for if this is perform- 
ed carelessly, considerable differences 
will occur m the ranges In vertical 
fire, as the object cannot be seen and 
the piece is generallv short, it is very 
difficult to lay the mortar exactly in 
the same line for a numbei of rounds, 
but if laying could be peiformcd with 
the gieatcst accuracy, still lrregulau- 
ties would always occur m practice 
with projectiles filed at high angles 
and with low velocities ” The follow- 
ing general rules for mortar practice 
aic here given “ Although it will be 
found in practice that the charges of 
powder for similar ranges will con- 
stantly differ, owing to the varying 
strength of the powder, according to 
the state of the atmosphere, &c , the 
13-inch mortar with a charge of 3lbs 
of powder gives a range of 850 yaids 
and every additional ^lb increases the 
range about 180 yaids The 10-in 
mortar, with half the charge of the 
13-m , will give about the same range 
The 8-in mortar, with about one-thud 
of the chaigc of the 13-in , will also 
give about the same lange The eleva- 
tion of the mortar for the above must 
be 45° , at 15° the range is rather more 
than half that of 45° , at 10° rathei less 
than half, the charges bung equal ” 
Vertigo — Mad staggers , a disease 
which horses occasionally suffer from 
Vibration — The regular recipro- 
cating motion of a body, as a pendu- 
lum, musical chord, &c The effect of 
the accumulation of vibratory motion 
is displayed m the case of suspension 
bridges, some of which have been 
brought down by the steady marching 
of a body of troops, owing to the fact of 
the steps of the troops synchronizing 
with the oscillations of the bridge 
Vice—- A tool for holding any 
article while operating upon it, b> 
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placing it between two jaws or nippers, 
nnd screwing them towards each other 
Vice, Hand-Used for filing 
small articles, a greater number of 
which arc more conveniently filed 
whilst they are held with the left hand, 
the file being then managed exclusive- 
ly with the right This enables the 
arti7an to judge more easily of the 
position of the file In some cases a 
piece of wood called a filing block is 
fixed m the table or tail vice, and 
square, round, and similar pieces are 
icstcd in one of several notches made 
in the block with a triangular file If 
the works are rectangular, or have fiat 
surfaces, they are held quite at rest , 
if thc\ are circular, they are continu- 
ally rotated 

Viceroy — A title sometimes 
given to the Chief Ofhcer of an inde- 
pendency, who possesses delegated 
poveis fiom the Sovcicign to repre- 
sent the supiemc authority, — as the 
Loid-Licutenant of li eland and the 
Govei nor-Geneial of India 
victoria Cross — A reward 
“foi -valour ” The Older amis instituted 
b-v Hci Majesty Queon Victoria in 1856, 
and is bestowed upon such members 
of the naval and military sci vices 
us show conspicuous acts of gallan- 
tly on service in the field It consists 
of a Maltese cioss made of bronze, 
with the royal crest in the centre, and 
underneath is inscribed “ for -valour ” 
It is worn with a red ribbon in the 
arm}, and blue in the navy The Older 
is open to all, whatevei the rank, and 
however short the term of service of 
the individual may be 

Victory— The overthrow or de- 
feat of an enemy, success in contest 
In Biande and Cox’s Dictionary, it is 
stated that, m Roman mythology, Vic- 
toiy is described as a goddess, called 
Vnno, the daughter of Heaven and 


Earth Her altar was preserved m the 
Curia, or senate house, of Rome, and 
its destruction was the subject of one 
of the latest contests between Chris- 
tians and Pagans, 

Viewer— An examiner of small- 
arms, or stores generally 

The following are the instructions 
laid down for the guidance of viewers 
appointed to attend the annual in- 
spection of arms in possession of the 
troops m the several districts in Great 
Britain and Ireland, which are pub- 
lished for the guidance of Chief 
Civil Master Armorers, attending an- 
nual boards of survey on arms of 'Bri- 
tish regiments m India, in supersession 
of Instructions 2, 3, and 4, published 
m Adjutant-General’s Circular Memo , 
dated 2nd January 1868 — 

1 Examine tho exterior of the arm 
for general appearance, as m tho case 
of an upright -view Should the arm 
exhibit appearances of rust at the bar- 
rel edge, lock, or other parts, it must 
be stripped and carefully examined 

2 Examine the action of every 
arm most carefully, and ascertain that 
the moving parts work freely, and fit 
firmly and soundly See that the face 
of tho block has not been injured by 
the striking of the cock when open, 
and that it has not been smoothed or 
polished , any attempt on the part of 
the Armorer Sergeant to touch the 
face of the block with a file, or emery 
paper, should be at once checked 

The pistons to be caiefnlly tested 
as to their working freely , and a few 
should be taken out to see that they, 
as well as the springs, are cleaned, 
slightly oiled, and free from dirt 

Although a flat gauge of 015 inch 
is given to ©very viewer to examine 
the amount of play m the block with, 
yet it does not follow that an arm 
which admits of the gauge should be 
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condemned, as the ammunition is much 
stronger than it was at the time when 
that gauge was established 

All arms, however, which are com- 
plained of for cutting the caitridges, 
or for difficulty in extraction, are to 
be put on one side for close examina- 
tion and repair 

3 Examine the lock, by pulling up 
the cock, to ascertain that it works 
freely If found to be sluggish, the 
lock to be removed from the stock, 
( leaned, and carefully examined The 
bedding m the stock also to be exa- 
mined, to see whether it shows an 
appearance of being wood-bound 

At least 10 per cent of all locks 
to be taken out of the stocks The 
viewer will exercise his judgment, 
from general appearances, as to the 
necessit) for removing a larger pro- 
portion 

4 Examine the bores of the barrels 
to ascertain that they are not injured 
or neglected, but kept clean and in a 
proper state 

No notice need be taken of stains or 
slight scratches arising from fair wear 
The 577 plug is to be occasionally 
used and passed through the barrels 
m all cases of doubt or appearance of 
obstructions 

Only m cases of complaints of bad 
sbootmg, or -where barrels exhibit dis- 
tinct appearances of excessive wear 
from improper cleaning or other causes, 
and where the shooting is also com- 
plained of, should the viewer use the 
580 plug, as it is always to be borne 
m mind that accurate shooting does 
not depend upon the exact adherence 
to the gauge of the bore 577 

Straightness of the barrel is of much 
more impoitance for correct shooting, 
than slight variations in the diameter 
of the bore 

The viewer will, of course, pay 


more particular attention to those arms 
which are specifically complained of, 
and will endeavour in every way to 
arrive at a con ect judgment upon the 
cause of the complaint, which may 
arise from a combination of several 
defects and injuries 
He will never condemn, or place on 
one side for exchange, anv arm which 
merely takes the 580 plug, either 
wholly, or in part, unless the aim is 
proved to have shot badly at a special 
trial, according to Horse Guards Circu- 
lar of 6th October 1863, GeneralNo 276 
5 In the general examination of 
the arm, the trigger should be care- 
fully tested, as to its woiking freely 
aud pull-off 

In all cases where found to be stiff, 
the guard and trigger plate must be 
removed and carefully examined 

A percentage of the arms under view 
(to be settled by the view er after tboir 
general condition has been ascertain- 
ed) should be completely stripped and 
carefully examined This percentage 
should not be less than 10 per cent 
Lastly, the viewer must carefully 
note the general way m which the 
Armorer Sergeants and Serjeant In- 
structors of Reserve Forces have per- 
formed their duties as Armorers, to- 
gether with the nature of all lepairs, 
and how executed 

Vis-inertiee — The propensity of 
nature to remain m its actual condi- 
tion, whether of motion or rest, and to 
resist change 

Vis-viva — The vis-viva of a 
work is its mass multiplied by the 
square of its velocity , work or dyna- 
mical effect supposes a body moved, 
and a resistance overcome , and either 
of these without the other is insuffi- 
cient to constitute work The work 
produced by a pressure moving a body 
through a certain space, is defined to 
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be the product arising from multiply- 
ing the pressure by the space through 
which this pressure acts 

Visual Ray— The line of sight 

Vitrify— To change into glassy 
matter 

Voltigreurs — A French corps 
of light infantry, formed by the first 
Napoleon They differ from Tiral- 
leuis, as they move m a compact body 
Lath regiment of the regular infantry 
of the aimy has a company of Volti- 
gcurs attached to it On nearing the 
enemy, all the companies of Voltigeurs 
unite, and are the first m the fray 
They aro armed with a caibine and a 
bhoi t broad sword 

Volunteers— An unpaid body of 
men assembled for the defence of a 
country and as an auxiliary to the 
lcgular army Formeil), volunteers 
assembled only m time of war, but of 
late yeais there lias been a standing 
Volunteer Aimy m England amount- 
ing to about 200,000 men The Go- 
vernment supply arms, and a small sum 
is voted ycaily for the clothing of this 
foice Officers of Volunteer Corps 
lank as juniors of then lespective 
lanks, with officers of the Regular 
Fencible and Militia Forces 

Voucher — A written document or 
pi oof upon which any account of 
public charge is established 

Vulcanite — Composed of two 
parts of caoutchouc, and one part sul- 
phur, boiled together at a temperatuio 
of 200° Faht It is used m the manu- 
facture of water-hoses, combs, & c , 
and being a good insulator, is consider- 
ed the best material for the covenng 
of telegraph wires, 


Wadhooks — Form part of the 
stores attached to a battery, and are 


used for searching the bores of guns 
and withdrawing from them an) thing 
that would impede the loading 
Wadmiltilta— Are strong rough 
woollen cloths, used principally for 
covering powder, and protecting am- 
munition geneially A barrel of 
powder wrapped m a wadmiltilt is safe 
from the explosion of two similar bai- 
rels m the open, at a distance of 10 
feet, but it is not Bafe when not so 
wrapped at a distance of 15 feet 
Wads— There are several natures 
of wads m the service, which are used 
with both smooth-bored and rifled guns 
With the former junk and grummet 
wads , with the latter, grummet (when 
specially required), papier mathd, and 
Bolton’s wads The latter are made 
of pulp, prepared from 75 per cent 
of old rags known as “ tammies ” or 
“ woollens ” and 25 per cent of old 
tarred rope, formed m a mould, and 
coated with a waterpioof varnish when 
dry Junk wads aro made of oakum 
bound round with spun yarn, and are ot 
similai diameter to the bore of the gun 
foi which they are intended They aic 
used in firing hot shot and in proving 
ordnance, one or more being placed in 
front of the projectile With naval guns, 
they are usually placed immediately on 
the shot, so that they may pre\ ent the 
shot from shifting its place or rolling 
out , also with siege guns, when depies- 
sion has to be given to the piece Grum- 
met wads consist of a piece of rope form- 
ed liko a ring, the external diametei 
being equal to the calibre of the gun , 
they are used when firing at angles of 
depression, or at angles of elevation 
less than 3°, to place over the shot, and 
so prevent it from moving out of the 
piece Papier mache wads weie sup- 
plied for the 9, 8, and 7-mch muzzle- 
loading guns, but they wero superseded 
shortly aftei their introduction by the 
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Bolton Wads The wads now used 
under the name of papier macht are 
ior securing (in conjunction with the 
metal plugs) the fuze and loading 
holes of filled shells 
Gun wads are stated to have no effect 
upon the velocity of the ball, neither 
do they serve to lessen the windage, as 
the inflamed powder is found to escape 
past them It is further found from 
cxpei iments that the grummet wad is 
more efficient than one of junk, both in 
pi eventing the cartridge from shifting 
its place in the boro of chambered 
ordnance, and in lessening the devia- 
tions of projectiles 

Wagon — In the artillery service, a 
four-wheeled carriage attached to mov- 
able batteries It contains the hirger 
piopoition of the ammunition of the 
battery Light Field Batteries have one 
wagon attached to each gun on the 
peace establishment, and two on the 
war establishment, which enables a 
battery to go into action with an 
ample number of rounds pci gun 
Wagon, Forge— One is attached 
to each movable battery It is com- 
posed of a limber and carnage , the 
limber is the universal limber, but has 
one long box instead of two The 
body of the wagon contains the bel- 
lows and all tl e other articles neces- 
sary to complete the forge 
Wagon, Heavy Sling— This 
wagon is used in the artilleiy service lor 
transporting guns lioin 12 to 23 tons 
in weight It is similar m construc- 
tion to the service wagon, but is made 
ol African oak scantling of much 
larger dimensions, and is fitted with 
bieaks similar to those on the 12-ton 
slmg wagon, but worked by levers and 
eccentrics , the perch is fitted with a 
differential block and chain , and the 
axletree arms aie special foi the wheels 
Wagon, Rocket — This wagon 


with its limber, which is intended to 
carry Hale’s 9-Pr rockets, is the 
ordinary held ammunition wagon 
limber for rifled batteries The spaces 
are of the same length, but are nar- 
rower and deeper 

Wagon, Store liiinber— For 

carrying artificers’ tools, materials, and 
stor* s One allowed to each movable 
batteiy 

Wahrendoff Gun — A two* 

gtooved breech-loading cannon invent- 
ed by Baron Wahrendoff, a Swedish 
nobleman, in 1846 The mechanical 
contrivance lor securing the breech is 
very superior to the mde process of 
earlier times, but it appeals doubtful 
whethei this mode of closing it is 
strong enough to ensure safety when 
high charges are used For a descrip- 
tion of the gun, vide Sir H Douglas’s 
Naval Gunnoi y Experiments made 
with this gun at Shoeburyness showed 
that it was capable of long range, but 
the deflection was so great and variable 
that no allowance could be made for it 
in laj lug the gun with respect to the 
object 

W all XLnot — A knot made at the 
end of the lever and prypole rope, 
to prevent it from being drawn through 
the hole m the lever 

Wall Plate — A piece of timber 
lying on a wall, on which girders, joists, 
and other timbers rest 

Walnut ( Juqlans Regia ) — A tree 
indigenous to Persia It has long been 
introduced into Great Britain, and is a 
dark-coloured and close-gramed wood 
It is largely used for the stocks of 
small arms The walnut grows also in 
the Himalayas and m the upper pio- 
vmccs of Burmah 

War— Is a contest carried on be- 
tween the armed forces of two nations, 
after every endeavour has been resorted 
to by one side or the other, and often b> 
u 1 
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friendly powers, to bring about a recon- 
ciliation, as was the case on the part of 
England, before the war between France 
and Prussia broke out m 1870 

Sad and disastrous as are the effects 
of war, history admonishes ns that as 
m the past mankind has ever been 
pi one to arms, so m the future must 
such conflicts be inevitable, however 
peacefully disposed the interests of na- 
tions may be It behoves 1 ulers thcre- 
foie to be prepared to avenge insult, 
and to repel encroachment, and by an 
attitude of deteimination, to avert, if 
possible, the dread necessity of ic- 
coursc to arms 

In furtherance of this state of pie- 
paredness, much has to be done and 
thought of before a nation cun be 
said to be icady for war An army 
is not raised and disciplined m a day, 
nor is the acquirement of instruc- 
tion m its various elements the light 
task which some suppose it to bo 
Thorough and practical knowledge of 
the art of war must be imparted to 
all ranks during peace, so that when 
the day of trial comes, no arm shall 
be found deficient 

It cannot be too often impressed on 
the officers of an army that the art of 
war is no easy subject, but, in these 
days, when it has become a science, ic- 
quires careful study of the best au- 
thors, combined with personal expe- 
nence of warfare, and an intimate ac- 
quaintance with the laws which govern 
strategy and tactics 

To trust to numbers, and to lack the 
ability or knowledge to dispose of 
them, is unsafe , indeed, without this 
knowledge, ruin, rather than success, 
must be expected The study of the 
late war on the continent will afford 
many a lesson, and much information 
to the military reader, as to how armies 
may be destroyed, and opportunities 


lost, by bad generalship, and success 
ensured when troops are properly and 
scientifically handled 

The subject under consideration 
is one of such magnitude that it is 
not possible m a work of this kind 
to enter into a descuption of its 
various phases we can only lefer those 
interested m the subject to Colonel 
Maedougall’s Theory of War, and Colo- 
nel Hamlcv’s Operations of War, as well 
as to Colonel Chcsney’s articles m the 
Edinburgh Review published in 1866, 
which will give the best insight into 
the art of wai, the management of an 
arm}, and the qualifications lequired 
of the General in command to bung 
a campaign to a successful issue 
Warrant — In a military sense, a 
wilt of authonty inferior to a commis- 
sion also a document under the Sign 
Manual to authonze the assembling of 
a General Court Martial 
Warrant Officers— Are officers 
who are not commissioned, exercising 
their authority by warrant only 
There aie seveial departmental grades 
of Warrant Officeis m the Indian 
Armv Vide Conductor 
Washer, Drag: — A flat iron 
ring on the axle arm of carriages, 
having an iron loop attached to it for 
the puiposc of fastening the drag lope 
when neccssaiy, — hcncc the term drag- 
washer It is placed on the axle aim 
to pi event the wheel or nave fiom 
pressing upon the hnch-pm 
Water-deck — A water-pioof 
covering foi the valise, either made of 
India lubber or fine oil-cloth 
Water or Fire Engine — 
A portable machine used foi extin- 
guishing fires The following notes 
regarding the preservation of water- 
engine hoses will be found useful — 
“ The engine, hose, and imple- 
ments, &c , should be invariably kept 
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m good condition, and fit for imme- 
diate use, if lequired After every 
working of the engine, all component 
parts should be carefully examined, 
and any slight repairs that may be 
needed effected immediately 

“The hose should not be dragged 
along the ground, but after use should 
be coiled and taken to the work-v ard to 
be cleaned If of leather, it must be 
washed clean, hung up to drain, and 
while partially wet, a mixture of ncats- 
foot and cod oil rubbed on with a 
brush If of canvas, it must also be 
washed clean, hung up to drain, and 
not folded until perfectly dry It 
should, whether of leather 01 canvas, 
be unfolded at least once m evciy six 
weeks, and kept exposed in an airy 
place If kept too long coiled, leather 
is liable to heat and haiden When it 
has had a good airing and is well 
softened, it may be again coiled Anoint 
leather hoses with the mixture above 
given at least once in every two 
months 

“ If the engine has been sent away for 
use on account of a fire (or after tra- 
velling), wash it on its return before 
dirt has had time to harden, and pump 
clean water thiough the works, moving 
the levers rapidly to remove mud, gut, 
&c The cylinders, after being wiped 
dry and clean, should be examined to 
see if they have sustained any mjurv, 
and the pistons covered with salad or 
olive oil for lubricating the cylinders 
and keeping the leather cups moist 
When you plaj an engine, place the 
branch pipe, if possible, in such a posi 
tion that its jet may be assisted by the 
wind In extinguishing fire, the branch 
pipe should be brought as near as pos- 
sible to the premises on fire, and if the 
firemen cannot enter the house or build- 
ing, use ladders, if desirable What 
is wanted is, to play with full power on 


the burning materials and cut off the 
flame at its source It is the force oi 
the water and not the quantity that has 
the greatest effect The men working 
an engine should commence pumping 
slowly, giaduallj increasing or quicken- 
ing the movement, throwing ail their 
weight on the down stroke, and allow- 
ing the handles to rise by the depres- 
sion of the levers on the other side ” 
Water-proof Paper — Paper 
that has been impregnated with a solu- 
tion of bees’-wax dissolved in rectified 
coal tar naphtha, in the proportion 
of 2 lbs of wax to one gallon of the 
solvent This has been pioposed by 
F A Abel, Esq , Chemist, War De- 
paitmcnt 

The water-proof bags for Snider- 
Enficld Iliflc Ammunition are formed 
of two sheets of paper made perfectly 
water-pioof by an even intermediate 
lajerot India rubber This paper is 
cut to the size required, and the ends 
and sides joined by coating the over- 
laps of l in with India rubber cement, 
which, when dry, are pressed together 
with an elastic roller 

The India rubber solution is com- 
posed of — 

Naphtha 98J lbs 

India rubber 21 £ lbs 

and the cost of making 1,000 of these 
water-proof bags is estimated at 
X 1-0-2] 

W ax — An organic product of con- 
suleiable importance, is obtained from 
different sources, the chief of which is 
the bcc-liive, where it is used by the 
bees in the formation of their cells 
The characteristic properties of good 
w r ax are its roughness when chewed, 
its non-adherence to the teeth, and its 
flagrant honey-like smell The sub- 
stances generally used to adulterate 
wax, are resin, tallow, and earth, — the 
latter may be detected by melting the 
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wax, when the earth will subside to 
the bottom as it cools, and may be re- 
moved with a knife 

Tallow may be inf cried when the 
wax breaks smooth, and adheres to the 
teeth when chewed, also by the absence 
of the honey-like smell Resin may be 
detected by putting small pieces of 
wax in spirits of wine , the resin will 
be dissolved, leaving the wax uninjured 

When the wax has served its pui- 
pose in the domestic economy of the 
hive, it is collected for manufacturing 
purposes, and goes through a ceitain 
refining pioeess before it is taken to 
the market Becs’-wax is noiv largely 
used as the ingredient in lubricating 
cartridges, and undergoes the follow- 
ing examination before it is empkned 
for this purpose — 

“ Examination of Becs’-wax for 
Cat t) idyes 

“ Press a small fragment of wax re- 
peatedly between the fust finger and 
thumb, so as to spicad it down the 
latter The wax should curl away from 
the thumb as the finger descends If it 
clings tightly to the thumb and be- 
comes very soft and smeary, the adul- 
teiation with some description of fat 
is indicated This test, though very 
crude, is sufficiently good to sei \ e for 
the detection of any considerable adul- 
teration of this kind A piece of blue 
litmus paper pressed upon a piece of the 
wax (with a knife or rod, but not with 
the finger) which is thus heated 
gently on a metal service, until it be- 
gins to melt at the edges, should ex- 
hibit no change of color to red 
Several fragments of wax are placed 
in a wide test tube and gradually 
heated (the tube being moved in and 
out of the flame) until perfectly 
melted The wax in this state should 
be quite clear and transparent, and free 


fiom mechanical impurities The heat 
should be applied to the wax until the 
portion of the tube containing it can 
no longer be touched by the finger (the 
temperature being about 220 p Faht ) 
If it has then exhibited no signs of 
frothing, it is free from water If 
much of the latter be present, the wax 
will begin to froth even before it is 
completely melted, and as the heat is 
raised, a crackling noise will be no- 
ticed Watei may be expelled from 
wax by maintaining the latter at a 
tern pci atui c of from 200° to 220 Q 
Faht until fiotlimg cases ” 

Web — A. material used in a saddle 
It is made of coarse canvas 9" X 3", 
nailed acioss the two side bais Its 
use is to prevent the seat of the saddle 
fi< m lacing pushed up by the peg on 
which it hangs 

Wedge- One of the six mechani- 
cal powcis It is commonly used for 
separating bodies which are strongly 
bound or pressed together, as, for deal- 
ing timbci, m which case it is uiged b) 
pci mission It is also sometimes used 
in raising heavy bodies 

Wedge G-un— Is m general con- 
strue tion similar to the B L rifled 
guns of the service, and rifled on tho 
same principle, so as to fire a lead- 
coated shot, but the method of closing 
thebieedi is diffcicnt from that of the 
sciew and vent-piece gun It is thus 
explained in Lieut -Colonel Owen’s 
Modern Aitillery — “ In the wedge and 
stopper gun a slot passes through the 
breech from side to side, and the parts 
which close the bore are therefore in- 
serted or withdrawn at the side of the 
piece, instead of at the top , by this 
arrangement the gun may bo loaded 
more rapidly, and with much less labor, 
and the detachment is less exposed 
than with the screw and vent-piece gun ” 
Weights of Animals — An 
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Elephant (including his load of 13 
cwt ) weighs 7&cwt , of which -^ths 
is borne on the hind legs 

The weight of an elephant m draft 
may be taken as 66 cwt 

A Camel Averago weight, 1 5 cw t 
this includes tho load, 4£ cwt 

Pack bullock — Average weight, 
cwt , which includes the load, 1£ cwt 

A Cavalry Horse with ruler weighs 
about 1,400 lbs This is allowing 18 
stone for the rider 

Weights and Measures— 

Vide Appendix 

Welding — Is the art of joining 
together two pieces of iron by means 
ot heat In technical language, this 
is called shutting together or shutting 
up The operation bears some resem- 
blance to what in earpenti) is called 
scarfing, but m smith’s work, the 
joints, also called scarfs, do not, fiom 
the adhesive nature of tho iron when 
raised to the pioper tempciature, le- 
quire any accessones answeung to the 
glue, bolts, straps, and pins, used for 
joining wooden beams and girders In 
joining two cjlindncal ends, the scarfs 
required for the shut are made by up- 
setting or thickening the iron by first 
hnmmtung its extremities , it is then 
rudely tapeied off to the form ot a 
flight of steps, and the sides are 
slightly bevelled or pointed The two 
extremities are next raised to the 
welding heat, when a little sand is 
sprinkled upon each , this fuses and 
spreads into a kind of varnish, which 
defends the hot metal from the oxidis- 
ing influence of the air The propci 
heat has been attained when the iron 
begins to burn away with vivid spaiks 
Two men then take each one piece, 
strike them forcibly across the anvil 
to detach any loose cinders, place them 
m their true positions for the joint, 
when they are united by two or three 


blows of the fireman's hammer, and 
his assistant completes and finishes 
the work with a sledge hammer,* The 
end is next jupiped upon the anvil and 
struck end way, to prove the sound- 
ness of the joint, or to enlarge the 
part, should it have become reduced m 
size by the welding 
Wheels—' Those of artillery* and 
other carriages are composed of three 
independent parts , — viz , the nave, 
spokes, and felloes, which, when put 
together, form the wheel The sei eral 
parts of tho wheel are formed either 
by hand oi by machinery Of the iron 
portion of the wheel, there is the tire, 
which forms a band round the circum- 
ference of it which is 3 inches m 
breadth , and also the pipe or nave box, 
which is a truncated cone, divided in- 
tern all \ into three parts, tho centre of 
greater diamctci than the others, 
foi the pm pose of carrying grease 
Wheels for artillery of Light Field Car- 
nages arc all of one diameter , — viz , 5 
feet , also the wheels of ordinary heavy 
gun-carriages, but the limber wheels 
arc only feet All gun-wheels have 
what is termed a <c dish," which is tho 
required angle with the nave at which 
the spokes of the wheel are fastened 
or driven into it By inserting the 
spokes at this angle, a hollowness is 
formed in the wheel, the spokes not 
being perpendicular to the plane on 
which the wheel stands, but having a 
slope outw ards to the nave The ob- 
ject of the spokes being thus placed is 
to strengthen the wheel against lateral 
(side) pressure, the spokes at this par- 
ticular aDgle forming so many crops 
meeting and counteracting the lateral 
pressure, and as tho wheel revolves, 
each spoke in its turn receives tho 
weight of the carriage perpendicularly 
The Madras gun-metal nave having 
now been introduced into the service, 
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the reader is referred to the heading 
“Nave” for a description of it 

Wheelers— The shaft horses of 
a gun-carriage The term is also ap- 
plied to the mechanics of a battery 
engaged m setting up the wheels of 
gun-carriages 

Whipping— To whip a rope is 
to tie a piece of twine round the end 
to prevent the stands being laid open 

Whitening for Belts— Used 
for cleaning soldiers’ buff accoutre- 
ments, and is composed of white lead 
mixed with water and a little gum 
Arabic 

Whitworth Gun- Is an hexa- 
gonal lifted wrought iron gun invented 
by Mr Whitworth Fiom accounts 
given of this gun, it appears to com- 
bine durability with length of range, 
accuracy, and penetration The follow- 
ing description of the Whitworth gun 
is taken from a work on Naval Gunnery 
by Lieutenant Simpson, USN “The 
method of rifling adopted by Mt 
Whitwoith consists in making the boie 
of the gun of a hexagonal spiral form, 
by which rotation is impressed upon 
the projectile by effective rifling sur- 
faces instead of by spiral grooves and 
the non-effective lands of a cylindrical 
bore The projectiles being of the 
same hexagonal form externally as 
the bore is internally, and no forc- 
ing process required, metals of all de- 
grees of hardness may be employed 
This simple mechanical principle ad- 
mits of application to fiie-arms of 
every description, provided they are of 
sufficient stiength to resist the strain 
put upon them by the rifling principle 
“ Mr Whitworth first applied his s y s- 
tem to rifle muskets, and with such suc- 
cess as, m all the comparisons made 
between it and the Enfield rifle, to excel 
the latter m accuracy and penetration 
“ Thegreat strain put upon a gun rifled 


m the ordinary manner, at the instant 
of discharge, is occasioned by the 
force exerted upon the projectile to 
overcome ts natural vis-inertia, toge- 
ther with the force required to cause 
the soft metal, of which the projectile 
is formed, or with which it must be 
coated, to enter into the grooves of the 
bore whereas by the system of rifling 
by surfaces, and not by grooves, the 
projectile, not being forced into another 
form, is more easily sot m motion 

“ Mr Whitworth entirely eschews the 
method of giving a gaining twist to the 
spnal of the bore, as obviously danger- 
ous, by causing increasing strains upon 
the gun in the chase and at the mu/zle, 
just where the diminishing thickness 
of metal in the gun requires relief , 
and to which malformation of the 
Lancaster gun may be attributed the 
frequent bui stings of that gun at ot 
neai the muzzle, which occurred ip. 
numerous experimental trials, and sub- 
sequently happened on service at th^ 
attack of Sevastopol, wheie, on ono 
occasion, the whole muzzle of a gun 
was blown off by the increasing strains 
thus put on it , having got rid of whicj 
weak part, the gun continued to be use^ 
with safety and effect as a howitzer ? 

“ The ball presents many surfaces anj 
points calculated to interfere with ite 
accuracy of flight through the air , 
is to overcome this that such a rap Hi 
motion of lotution is communicated ti 
the ball , an idea of the rapidity of 
this motion may be formed by noticing 
the measure of twist in the 3-Pr , thl 
piece from which the most wonderful r& 
suits have been obtained In this piec^ 
we have one turn in 3 feet 4 inches^ 
and as the piece itself is only 6 feet ia 
length, the ball is required to make 
nearly two entire revolutions before 
leaving the bore , m spite of the great 
stiain that is thus brought upon the 
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gun, it is said to be very strong, and 
the 3-Pr has been fired fifteen hundred 
times, chiefly at high elevations, with- 
out the gun exhibiting an) injury or 
signs of wear 

“ ThtWhitworth field gun is a breech- 
loadmg piece , the arrangement by 
which the breech is closed consists 
of a cap scicwcd on externally , this 
cap works in an non hoop, jointed 
to a piojection at the side of the bicech, 
and which, when returned to its pro- 
per plate, is sci e wed externally to the 
bieeeh piece The shot is fust put into 
the gun tlnough the breech, then the 
powder in a tin ease filling exactly into 
the hexagonal boic of the gun, having 
a lubricating wad attached to the foie- 
part of it, which at each discharge 
sponges out the gun, the tin case ic- 
mainmg in the chamber, the dooi is 
then closed when the tap-sciew fits ou 
to its place, and thiee turns of the 
sciew handle screw it on to the piece 
The vent lies in the centre of the breech 
piece 

“ The Whitworth guns are all made 
in masses of ‘ homogeneous ’ non, 
and bored out of the solid The lai ge 
guns aic strengthened by wrought- 
n on hoops applied by hvdraulic pies- 
sure The projectiles are simple, un- 
coatcd, hard metal bolts of vanous 
shapes, accoiding to the puipose foi 
which they aie employed They are 
all made by self-acting machmeiy, and 
so nicely shaped that their healing 
surfaces fit with the utmost exactitude, 
the rifling principle being executed by 
the machinery in the workshop, and 
not produced by the explosion in the 
gun For firing through sol t substances 
and into masonry, tubular projectile^ 
are employed , for piercing thick 
plates of wrought-iron, flat-fionted pro- 
jectiles, made of homogeneous iron, are 
used For ordinary practice, and where 


length of range is important, the fore- 
part of the projectile is made to taper 
slightly, the front being rounded off, 
and the rear part is made nearly to 
conespond with the fore, with regard 
to the degree of taper, but its end is 
flattened, and sometimes slightly hol- 
lowed out In the Whitworth gun, 
projectiles of any length, and chaiges 
of powdei of any amount, may be em- 
ployed It is said that the Whitworth 
3-Pr fired off ten shots, placed one on 
anothci , and that a projectile, ten dia- 
meters in length, was fired from a how- 
lt/ci, nfled accoiding to the Whitworth 
system, without injury to the gun ” 

Though most of Mr Whitworth’s 
guns are breech-loaders, he has lately 
made some heavy muzzle-loading guns 

Wicket — A sm ill dooi in the 
gate of a tortified place, affording a 
fiee passage to and fro, without open- 
ing the great gate 

Windage — Is the difference be- 
tween the diameter of the shot and that 
of the boie This definition Lieut - 
Colonel Owen s lys lias been objected 
to, and he defines it as being strictly 
the diffcience between the area of a 
section of the bore at right angles to 
its axis, and the area of a great circle 
of the shot I he windage allowed foi 
smooth-bored oidnauce of the British 
seivice is 1 for light guns, 125 for 
heavy guns, and 08 for M L R guns 
Windage m a muzzle-loading gun is 
necessary in ordci that the projectile 
may enter the piece easily, and that the 
service of the gun may never be inter- 
rupted by jamming , also to allow of the 
expansion of the shot when heated 

Windfall — In veterinary practice, 
so called from a former erroneous notion 
that it contained air, abnormal enlarge- 
ment from overwork of the little sacs 
containing fluids, destined to lubricate 
the complicated tendons of the leg 
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Remedy, if large, bandage with oint- 
ment , m severe cases, fire This com- 
plaint was formerly very common from 
bad shoeing 

Windlass— An axis or roller of 
wood, squaie at each end, through which 
either cross-holes are pierced for hand- 
spikes, or staves aie fixed cross- ways 
to turn it round , as it revolves, it di aws 
a cord or chain, one end of which is 
attached to a weight, which is thus 
raised from any depth 

Wir© — Is produced from malleable 
metal, passing through draw-plates of 
specific sizes until it attains the thick- 
ness requisite 

Wooden Bottoms — Vide Sa- 
bots 

Woolwiclt Clan— Is a modifica- 
tion of the French rifled system, the 
grooves being shallower, and having 
their corners rounded off 

The present 7, 9, 10, 11, and 12-inch 
guns, which aie made of wrought-iron 
coils, are rifled after this system, with 
three or more grooves according to the 
cahbie of the piece , and the practice 
from these guns, as well as then en- 
durance and penetration, has been 
most satisfactoiy , the 7-inch gun, 
especially, being a gieat success as 
regards its shooting qualities 

Work — Is defined as follows in 
Brande and Cox’s Dictionary “ The 
work performed by any force is mca- 
suicd by the pioduct of the force into 
the space thiough which it is exerted 
In Britain, the unit of work is called the 
foot-pound, and is that which is per- 
formed in raising a pound weight, in 
opposition to gravity, to a height of 
one foot The work required to raise 
five pounds to a height of ten feet, 
therefore, is fifty foot-pounds 
Work Bone — In gunnery, as 
explained by Captain (now General) 
Boxer, denotes a certain pressure exerted 


through a certain distance It is mea- 
sured by the product of the pressure, 
and the distance through which this 
pressure acts , the element time does not 
necessarily enter into the expression 
Wouldlng or Packing* 
Hitch — A knot for tightening a 
rope 

V. 

Yard— A measure of 3 feet The 
English standard yard of 1760, lodged 
in the custody of the Cleik of tho 
House oi Commons, is made the stand- 
ard or unit for all measuies of exten- 
sion whatsoever, and ^th of such 
ymd — 1 inch 

Yarn — Wool, cotton flax, &c , 
spun into thread It is used sometimes 
in binding fascines Its quality is ex- 
pressed in English by numbers denot- 
ing tlie number of hanks in a pound 
weight (avoirdupois) , reckoning the 
length of the hank of cotton yarn at 840 
yards, or 7 lengths of 120 yards each 
Year — Sidereal, is the time occu- 
pied by the earth in moving in its 
orbit, or apparently the sun m the 
ecliptic, from a determinate point m 
l elation to any fixed star to the same 
point again, and consists of 365 days, 
6 houis, 9 minutes, 12 seconds 
Year — Solar or tropical, is the 
time which the eaith takes m moving 
in its orbit, or apparently the sun m 
the ecliptic, from one equinox oi tropic 
to the same again, consisting of 365 
days, 5 hours, 48 minutes, 49 seconds 
Yeomanry — The collective body 
of yeomen or freeholders possess- 
ing land of their own During the 
revolutionary wars of France, they 
formed themselves into troops ot horse, 
known now as the Yeomanry Cavalry 
of Great Britain, chosen from among 
the gentlemen and yeomen of each 
county They are volunteers, but are 
liable to be called out m aid of the 



( ml power The} receive an allowance 
of £2 per man per annum from the 
Government , each man has to feed 
Ins own horse In ease of invasion, or 
a threatening of invasion, the} would 
lmve to assemble for actual service, 
mil be liable to be sent to any part of 
Gi cat Britain, and while so embodied 
a\ on Id then be subject to the Articles 
of War 

Yokes — Are required foi bullock 
di aught, they answei eithei for pole 
oi tiace The clip band is attached when 
used as a polo yoke The } oke consists 
of two wooden bats, an upper and lower 
bai connected by two iron rods at a dis- 
tance equal to the depth of the laigest- 
mzed bullock’s neck, and about a fourth 
ot the length fiom each ex ti emit} of 
the bar Near the extremities of the 
wooden bais are two movable iron 
lods, fastened by rings, and which 
can be disengaged when the bullock is 
bt ing put to or }oked in On the up- 
per bar, a clip band and swivel aie 
f istened for the purpose of attaching 
the yoke to the pole 

Z. 

Zenith — Is that point in the heavens 
directly ovci our heads The zenith 
to us is the nadir to our antipodes 
Cucles drawn through the zenith and 
nadir of any place, cutting the hori- 
zon at right angles, are called azimuth 
01 vertical circles 

Zero — That point on a scale mark- 
ed 0, or nothing In the graduation 
ot a thermometer, such as lleaumei’s 
and the Centigrade, the zero point 
commences at the freezing point of 
w atci In Fahrenheit’s, the zero is 32° 
below the point at which w ater congeals, 
being about the temperature of salt 
and snow (Vide Thermometer ) 


Zig-zags of Approach*— In 

foitification, are tionches pushed on dur 
ing a siege towaids the place besiege d 
The trenches are constructed in a zig- 
zag direction, so that, when prolonged, 
they shall fall cleaily without all the 
defensive works, that the} may not be 
enfiladed 

Zinc — This metal, in commcice fio- 
qucntl} called spelter, was first men- 
tioned b} Paracelsus, in the 16th cen- 
tuiv, under the name of zinetum It 
does not occui m the native state, hut 
is obtained from its oics, which au 
chiefly tho sulphurct and carbonate of 
zinc It has long been imported from 
China into India Tho name Tutc- 
nague by which Chinese zinc was known 
in commerce, is evidently derived fiom 
the Tamil word “tutanngum,” and it 
was at one time called Indian tin The 
ores of /me were, no doubt, employed 
by the ancients in making brass Zinc 
(Zn=32) is found in the state of an 
oxide, but principally as a sulphuict 
(Blende) and an impute carbonate 
(Calamine) From both ores it is con- 
verted into an oxide by the process of 
roasting, and then reduced to the me- 
tallic form by the aid of carbonaceous 
matter, when it may either be fused 
or sublimed Until purified by a se- 
cond distillation, it contains as im- 
purities small portions of other metals, 
as iron, coppci, arsenic, &c In the 
con ugation of non, zinc is the metal 
that is used 

Zinc Plates — Are used with 
Piofessor Grove’s voltaic battery, in 
mining They are made of the purest 
rolled sheet zinc, and then coated with 
quicksilver, which preserv es the surface, 
in a great measure, from being dcstro}- 
ed by the action of the sulphuric acid 
m which the plate is steeped 
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Accounts, Public —The sys- 
tem of accounts observed at the War 
Office is different to that detailed in this 
work, and will probably be the method 
<w ontually pursued in all Indian manu- 
facturing establishments and arsenals 
Caffin’s Machines— Since the 
introduction of heavy charges for rifled 
guns, requiring great nicety in weight, 
these machines have become obsolete 
Electric Telegraph — As 
described in Francis’ Dictionary of 
Aits and Sciences, is “ a means of rapid 
communication by the science of elec- 
tro-magnetism It is known that 
when a cuirent of electricity passes 
around a magnet, it occasions that 
magnet to divergo from its formei 
position in propoition to the strength 
of the current In the electrical tele- 
graph, a current is sent along a wire 
enclosed in a waxen or resinous mate- 
nal, to keep it diy and insulated, from 
one station to auothcr, where it acts 
upon several magnets, m accoi dance 
to a similar set of magnets at the first 
station According to the manner 
Hi which it acts upon these, driving 
them to the right or loft, more or le a s, 
it is instantly known what it is in- 
tended to communicate ” 
Freeburn’s Fuze — Is now 
obsolete m the service 
Xudlan Field Gun — The 
dimensions of this gun, with those of 
various foreign Horse Artillery guns, 
will be found m the Appendix 


GAT 


Gatling* Gun— In the body of 
this work will be found, under the head 
of “ Mitiailleur,” a comparison as to 
the shooting qualities between the 
" Montigny mitrailleur” and the “ Gat- 
ling battery,” but no description is 
gn en of the latter It is therefore now 
inserted, from Dr Gatling’s lecture 
at the Royal United Service Insti- 
tution in 1870 — 

“ The gun consists ot a scries ot 
barrels m combination with a grooved 
carrier and lock-cylinder All these 
several parts are rigidly secured upon 
a main shaft There are as many 
giooves in the earner, and as many 
holes in the lock-cylinder, as there are 
barrels Each barrel is furnished 
with one lock, so that a gun with ten 
barrels has ten locks The locks woik 
in the holes formed m the lock-cylin- 
der on a line with the axis of the bar- 
rels The lock-cylindei, which con- 
tains the locks, is surrounded by a cas- 
ing which is fastened to a frame, to 
which trunnions are attached Theic 
is a partition m the casing, through 
which there is an opening, and into 
which the main shaft, which carries 
the lock-cylinder, carrier, and barrels, 
is journaled The mam shaft is also 
at its front end journaled in the front 
part of the frame 

“ In front of the partition in the cas- 
ing is placed a cam, provided with 
spiral surfaces or inclined planes 
This cam is rigidly fastened to the 
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casing, and is used to impart a recipro- 
cating motion to the locks when the 
gun is rotated There is also m the 
front part of the casing a cocking-ring, 
which surrounds the lock-cylinder, is 
attached to the casing, and has on its 
icar suiface an inclined plane, with an 
abrupt shouldei This ring and its 
projection aie used for cocking and 
firing the gun The ling, the spun! 
tarn, and the locks, make up the load- 
ing and tiling mechanism 

“ On the rout end of the main shaft, 
in the rem of the paitition m the cas- 
ing, is located a gear wheel, which 
w oiks to a pinion on the crank-shaft 
The leai of the t tsmg is closed by the 
cascablc plate, There is hinged to the 
frame in fiont of the bicech-casing a 
cuned plate, covering partially the 
grooved carrier, into which is formed 
a hopper or opening, through which 
the carti ldges aiefed to tlio gun from 
feed-cases The frame which supports 
the gun is mounted upon the cainagc 
used foi the transpoitatiou of the gun 
“ The opeiation of this gun is very 
simple One man places a feed-case 
filled with caitudges into the hopper , 
mother man turns the crank*, which, 
by the agency of the geai mg, revolves 
the main shaft, canying with it the 
lock-cylinder, carrier, ban els, and 
locks As the gun is lotated, the 
cartridges, one by one, drop into the 
grooves of the carrier from the feed- 
cases, and instantly the lock, by its 
impingement on the spiral cam sur- 
faces, moves forward to load the car- 
tridge , and when the butt end of the 
lock gets on the highest projection of 
the cam, the charge is fired, through 
the agency of the cocking device, 
which at tins point libeiates the lock, 
spung, and hammer, aud explodes the 
cartridge As soon as the charge is 
filed, the lock, as the gun is revolved, 


is drawn back the agency of the 
spiral surface m the cam acting on a 
lug of the lock, bringing with it the 
shell of tho cartridge after it has been 
fired, which is dropped on the ground 
Thus, it will be seen, when the gun is 
rotated the locks in 1 ipid succession 
move forward to load and file, and 
letuin to extiact the cartridge shells 
In other words, the whole operation 
of loading, closing the breech, dis- 
clurgmg, and expelling the empfcj 
c utiulgc shells, is conducted while the 
bauds aic kept m continuous revolv- 
ing movement It must be borne m 
mind th it, while the locks icvolvc with 
the bands, they have also, in their line 
of tiavcl, a spn il lccipioeatmg move- 
ment , that is, each lock revolves once 
and moves fonvaid and back, at each 
lcvolution of the gun 
“ The main fcatuies of the gun may 
be summed^up thus — 

“ 1st — Each band m the gun is pro- 
vided with its own independent lock 
ot filing mechanism 

“ 2nd — Ail the locks revolve simul- 
taneously with the barrels, earner, and 
innci hi cccli, when the gun is in opeia- 
tiou The locks also have, as stated, a 
lecipiociting motion when the gun is 
rot ited The gun cannot be fired when 
cither the bands or locks are at rest 
“ This buef description will convince 
any intelligent person at all acquaint- 
ed with mechanical pnnciplcs, that 
the ‘Gatling batter^/m its distinc- 
tive features, is unlike all other fire- 
arms 

“ There is a beautiful mechanical 
pnnciplo developed m the gun, to 
which I would direct special attention, 
viz , that, while the gun itself is undei 
uniform constant rotaiy motion, the 
locks rotate with the barrels and 
bieech, aucP at the same time have i 
longitudinal leuprowiting motion, pet- 
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toiming the consecutive opeiations of colour It is far more powciful than 

loading, cocking, and firing without gunpowder, and very satisfactory rc- 

any pause whatever m the several and suits have been obtained from it It 

continuous operations 99 appears to be less susceptible than 

Three sizes of these batteries are gunpowder to ignite by means of 

made — friction or a blow It is now being ex- 

(1) The largest having six barrels pcrimentalisod upon by the Committee 

with 1-in calibre, and throwing lead on Explosives It is likely to form 

bullets of l lb weight a good bursting powder for shells 

(2) Ten barrels, calibie 75 m, and Voltaic Battery — The com- 

lead bullets oz bination of a number of cells, each of 

(3) Ten barrels, with calibre to which generates a certain quantity ot 

suit the musket cartridges of different dvnamic or voltaic clectucity To 

governments M Volta we owe the first knowledge 

The rapiditj with which the largest of the powers of voltaic circuits, as 

bize flics, is about 150 to 200 shots per shown by him in the couromie de 

minute , the second size moie than dou- tasses and the galvanic pile For min- 

ble the above rate of fire The largest- mg puiposes the battery devised by Pro- 

sized “ Gatling” has a range of 3,000 lessor Grove is the most suitable, in 

a aids, and is said to be very portable, winch the metals are /hie and platinum, 

as it can be taken apart, packed on — the former in a solution of diluted 

mules, and carried up or across moun- sulphunc acid, and the latter in pure 

tains, md put together in a few mi- nituc acid, the liquids being separated 

u utes by a poious carthcnwaic cell, {Vide 

Picric Powder— In\ ented by Instruction in Military Engineering, 

Mi Abel It is of a bright yellow 1870 ) 
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STANDARD WEIGHTS AND MEASURES OF GREAT BRITAIN 
AND ITS COLONIES 


THE IMPERIAL MEASURES, INTRODUCED JANUARY 1st, 1826 


Avon dvpois, or Commercial Weight 

10831 cubic inches ot pure water, at 62° Fahrenheit, mark 

or 27 34375 grs troy = 1 dram, dr 

16 drams = 1 ounce, oz 

16 ounces = 1 pound, lb 

14 pounds = 1 stone, st 

2 stones, or 28 pounds = 1 quarter, qr 

4 quarters, or 112 pounds = 1 hundred-weight, cwt 

20 hundred-weights, or 2,240 pounds = 1 ton, T 


Note — The stone is principally used m weighing hay, straw, and live cattle, and 
commonly called Jockey Weight 

Troy Weight 

Is used in weighing gold, silver, and precious stones, and also m estimating the 


results of philosophical experiments 

1 901306 cubic inches of pure water, at 62° Fah- mark 

renheit = 480 grains, gr 

24 grams = 1 pennyweight, dwt 

20 pennyweights — 1 ounce, oz 

12 ounces = 1 pound, lb 


Note —Avoirdupois lbs X 1 21528 = Troy lbs 

,, oz X 9115 — ,, oz 

Troy lbs X 823 = Avoi lbs 

„ ozs x 1 1 — „ ozs 

„ grs X 03657 = „ dr^ 


Lineal Measures, or Measures of Length 

The English Standard Yard of 1760, and now lodged in the custody of the Clerk of 
the House of Commons, is made the standard or unit for all measures of extension 
whatsoever, and one-thirty-sixth of such yard = 1 inch 
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7 92 inches 

= 1 link 

12 „ 

— 1 foot 

3 feet 

= 1 yard 

6 feet 

— 1 fathom 

16£ „ or yards 

792 inches v 

= 1 rod, pole, or peuli 

i 

66 feet J 

22 yards, or 1 pole*, J 

220 yards a 

>- = 1 chain 

1 

40 poles, or j 

10 chains * 

- — 1 fuilong 

5280 feet 9 

1760 yards | 

I 

320 poles ! 

h = 1 statute mile 

80 chains, oi j 


8 furlongs J 


6082 6 feet, or | 

2027 5 yards J 

^ = 1 nautical mik 

Square or Supujitial Measur 

es 

144 square inches 

= 1 squ ire foot 

9 „ feet 

= 1 „ v ard 

272£ „ feet oi 

30| „ yaids 

| = l pole or per< h 

40 poles 

4,810 squaitjards oi 

== 1 rood 
|=1 acre 

10 „ chains 

640 acres 

= 1 square mile 

Cubic Measures, or Measures of Solidity 

and Capacity 

1728 cubic inches 

= 1 cubic foot 

27 „ feet 

= 1 „ yard 

6 „ feet 

= 1 barrel bulk of shipping 

42 „ feet 

= 1 ton of shipping 

\ load of unhewn Umber 

= 40 cubic feet 

„ squared „ 

= 50 „ 

A cord of wood 

= 128 „ 


FRENCH WEIGHTS AND MEASURES, 

AS MOST FIIEQUENTI 1 REQUIRED ft OR ENGLISH COMPARISONS 


Weights 

1 milligramme — 015438 English iroy grams 

1 gramme — 15 138 „ „ „ or 002205 of a lb 

Avoirdupois 

J killogiamme — 2 2018 lbs Avoirdupois 
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WEIGHTS AS POPUI ARLY ESTIMATED 


1 gramme 
1 decagramme 
1 hectogramme 
1 kilogramme 


1 millimetre 
25 * „ 

1 metre 


lbs ozs 

drs 

A\ oirdupois 

0 0 

0* 


= 0 0 

5f 


= 0 3 

8 * 


— 2 3 

H 


Lineal Measure* 

= 039371 


English inches 

= 1 


„ inch 

= 39 371 or 

39| 

, inches, or 

= 3 2809 feet = 

= 3 feet 3$ inches 


1 ccntiare 
9 3 cultures 
1 are 
40 47 ares 
1 hectare 


1 millistere 
1 store 


1 litre 


Ml aw res of Surface 

1 196 English sq vds , or 10 764 English square feet 

100 „ „ feet 

119 6 „ „ jaids 

1 „ statute acre 


Mcasm es of Solidity 


= 035317 rnglish cubic feet 


= 35 317 


» 


Measures of Capaeity 

= 61 028 English cubic niches 


POIULVK MKtSIKFS O t CA1AGIT* 


English galls qts pts Imp 


1 litre 




= 0 0 14 

1 decalitre 




= 2 0 £ 

1 hech litre 




= 22 0 0 

1 kilolitre 




— 220 00 



Conversion of Equivalent 

Measures 

English to French 


Fiench to English 

Inches 

X 

0254 

= metres 

X 39 371 — inches 

Feet 

X 

30177 

= 51 

X 3 2809 = feet 

Yards 

X 

91438 

It 

X 1 09364 — yards 

Miles 

X 

16093 

= kilometres 

X 62138 = miles 

Acres 

X 

40 167 

= hectares 

X 2 47 1 2 = acres 

Imp galls 

X 

4 54339 

= litres 

X 2201 = gillons 

Cubic ins 

X 

01639 


X 61 028 = cubic ins 

Bushels 

X 

86347 

= hectolitres 

X 2 75125 = bushels 

Quarters 

X 

2 9077 


X 3139 — quirters 

Troy grs 

X 

06479 

= grammes 

X 15 434 — Iroy gis 

lioy lbs 

X 

3732 

= kilogrammes 

X 2 6795 sst Iroy lbs 

Avoir lbs 

X 

4535 

” 17 

X 2 2018 = A\oir lbs 
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liable of the principal Dimensions and Weights of various Hoise Artillery Guns 
and their Equipment , taken from the Proceedings of the Royal Artillery Institu- 
tion for May 1870 , as furnished by Colonel Maxwell , Ii A , in his Lecture read 
at that Institution on the new Field Gunfoi India 



Breech loaders 

Muzzlo-Ioaders 

Breech- 

loaders 

Muzzle- 

loaders 


Prussian 

English 

\ustrmit 

French 

Russian 

Indian 


4 pr 

9 pr 

4 pr 

4 pr 

4 pr 

9 pr 

1 HF C UN 







Calibre in 

3 089 

1 

3 17 

341 

3 42 

3 

2s umber of grooves 

12 

38 

(> 

9 

12 

1 

Depth " in 

0051 

(1 01 j 

0 175 

0 113 

00»1 

0 11 

Width " in j 

in fi onto (» 
m r< ai 0 7 1 

J 0-148 

1 54 

0 (>7 

|0b! \ 
j 0 77 j 

08 

I ength of boro rifled in 

59 b 


42 2 

49 4 

17 

63 5 

Pitch angle degrees 

3° 45' 

1° 1 1' 

8° 30' 

b 1 )3 ; 

1° 

5° 59' 

l ength of bore calibr< h 

22 5 

17 > 

15 

lb 

17 

21 2 

Weight of piece cwt 

5 113 

b 5 

> 177 

b > 

b 43 

8 1 

Ammunition 







Diameter of common shell in 

( i 084 
f 3 192 

3 02) 

3 07 J 

1089 

3 30; 

m 

2 OS 

2 94 

Length of nose of do „ 

1 8b 


1 19 

2 31 

1 13 

1 ength ot cylinder of do „ 

'J otal length of do ,, 

4 47 


191 

3 47 

1 Vi 

4 8 

G 3 1 


7 1 

0 3 

0 91 

7 91 

Weight of common shell \ 
filled lbs J 

8 9b 

8 5 

7 99 

8 9 

12 5 

9 

Weight of common shell \ 

5 9 

r 



7 9 


bursting charge o 7 j 




7 

7 1 

Number ot balls m ehiapncl 


12 

80 

8 » 


bi 

Weight of shrapnel lbs 


9 

8 03 

9 72 


9 25 

Number of bills in case shot 

48 


% 

n 

40 

103 

W tight ot ease shot lbs 

b 59 


7 94 

‘•73 

8 43 

9 

St nice charge of powdt r 

Ratio ol weight of charge to 1 

1 1 

1 

1 12) 

1 

I 1 

1 

1 21 

1 

1 35 

1 

1 7) 

1 

shell J 

8 1 

8 

7 1 

7 4 

9 1 

5 1 

Initial velocity ft per see 

1,184 

1,0 5H 

1,091 

U)bb 


1 181 

Gun Gakuiage 






Trat k in 

60 24 

b2 

>9 7 

5b 3 

58 

02 

Diameter of wheel „ 

Weight of gun carnage,) 

61 

00 

52 5 

5b 29 

48 

60 

equipped, but without > 
gun cwt j 

9 35 

10 5 

80 

8 42 

8 39 

10 5 

Weight of gun carnage ) 







equipped, but with> 

gun cwt ) 

14 04 

17 

13 78 

13 88 

14 07 

18 75 

Rounds cai ric 1 on gun 

1 


3 

4 


4 

LlMJJtli 







Diamctor of whtel in 

48 0 

GO 

43 2 

>G 1 

48 

GO 

Weight of limber, packodcvvt 

15 75 

15 

9 8b 

10 1 

8 95 

j 14 

( 14 0 

Nuinbor Of rounds m limber 

48 

14 

, 3b 

10 

18 

<0 

1 3b 

t common shell 

40 

b 

1 20 

32 

8 

8 

Proportion of 1 carcass ' 

4 1 


1 



ammunition < shrapnel 
in limber f segment 


18 

10 

5 

6 

lb 

\ case shot 

4 

10 

G 

, 

4 

b 

MISCELLANEOUS 




6 



Weight of gun behind) 
team cwt j 

80 5 

31 5 

23 63 

25 7G 

24 4 

£33 5 
( 31 1 

Number of horses in team 

G 

6 

4 


4 

fa 

Weight for each horse in) 




4 



draft, men dismounted [ 
cwt ) 

5 1 

52 

6 9 

04 

6 1 

5 7 

Number of rounds per gun, J , 

157 

124 

15G 


130 j 

1>4 

Umber, and one wagon j 

156 

148 

Number of men ( on limber 

2 

2 

1 


2 

2 

earned ( on gun 

3 


3 

3 

3 



N B — The numbers bracketed in the column reform# to the Indian gun aro to bo taken 
according to whether each ammunition bo\ contains 15 rounds only, or is filled up with 18 
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Kit of a Royal Artilleryman in India, and* 


Dismounted Men 

Articles 

0^4 

& 

frjEp ft 

Knapsack 

a 

CL* 

£ 

Black Bag 

Establishment 

J 

a 

© 

a 

JS i 

r' 

-5 

w 

l 

" ^ ; 

j 

48 

> 

4 

i 

a 

1 



1 

Account Book 


l 

1 


I 



1 

Bible and Prayer Book 

l 

1 




1 

1 

Blade Bag 


l 





1 

1 

Bladung Tin 


l 



1 

1 


2 

Boots, Prs 


3 

1 

1 



1 

1 


fCloth 

1 

1 




\ 

1 


J utton 

1 

1 




1 

1 


1 Ilair 

1 

1 


1 



1 

Brushes •< 

sinung 

1 

1 


2 



2 


1 Shoo 

2 

f 







Harness 

l 







i 

id lard 

1 







Brass Ball 


1 

1 






Comb Mano 


1 

1 ! 


1 



1 

„ Hair 


1 

1 






, C urry 


\ 2 







, Brashes 









Drawers 


2 

1 

l 

1 



1 

I 1 orage C ap 


1 



1 



1 

Ort it Coat 


1 




1 


1 

C loviH 


1 


l 


1 


1 

Helmet 


1 


1 


1 

I 

2 

„ Covers 


2 


l 


I 

1 

2 

, 1 urbans 


2 


1 





1 

-2 

C 


1 



[ 



1 

Hold all 


1 

1 




1 

t 

Tacket 


1 

1 


1 



1 

Knapsack 





1 



I 

Kmtt and Fork 


1 

1 


1 



1 

Mess Tin 


1 







Nose J ags 


2 







Oil ( nn 


1 







Ovi rails 


1 


1 

1 



I 

llazoi and Case 


1 

1 


1 



I 

straps, Alt ss i in 


I 



2 



2 

I „ Great Coat 

3 




1 


1 

„ Foot 


l 

I 






„ Vakso 


3 

3 






Spurs 


I 


1 





Stablo Bag 


1 



I 



1 

Spoon 


I 

I 




1 

I 

Sponge 


I 



2 

I 


3 

SockB 


3 

2 

l 



1 

I 

Stiek, Button 


1 

j 


1 

1 


2 

blurts, Flannel 

9 

2 

1 

1 


1 

2 

3 

„ Cotton 


3 

2 

1 



1 

1 

Shaving Bag 


1 

I 






Scissors 


1 

1 




2 

2 

Towels 


2 

2 


1 

1 


2 

frowsers 


1 

1 



1 


1 

Tunic, Cloth 


1 


1 



I 

1 

, Serge 


I 







Valrso 


1 

1 



1 

I 

2 

1 Waist Belt, Flannel 

2 


l 



4 

4 

White Coats 


4 





4 

4 

1 

„ Irowsers 


6 




k n ' 

IN. * 


® g 

■2 -5 

T« co 

£ 






